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MP HOUSE—Raw materials, butadiene, REACTORS—A total of 72 reactors are 
rene and special chemicals are pumped used for annual production of 90,000 
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HE vapor-saving characteristics of tanks equipped 
with Wiggins Pontoon Roofs have long been recog- 
nized in the oil industry. Today’s acute need for more and 
more volatile liquids merely serves to emphasize the ability 
of these units to efficiently and economically stop evapo- 
rating losses from working tanks handling volatile liquids. 


Wiggins Pontoon Roofs float directly on the liquid, 
blanketing the surface at all levels, thus preventing all 
filling losses and practically all breathing losses as well as 
reducing fire hazard by eliminating the vapor space in a 
tank. Pontoon roofs may be installed on new or existing 
butt-welded, lap-welded or riveted tanks 15 ft. in diameter 
or larger. 





CHICAGO BRIDGE & IRON COMPANY 


BIRMINGHAM - CHICAGO - CLEVELAND - HOUSTON - NEW YORK 


PHILADELPHIA SAN FRANCISCO - TULSA WASHINGTON 





--e help minimize vapor losses at refinerie 


Wiggins Pontoon Roofs are just 
one of the special structures we 
build for the oil industry. The 
complete line includes: Wiggins 
Breather Roofs and Wiggins Bal- 
loon Roofs for tanks in standing 
storage service; Wiggins Balloon 
systems for groups of tanks; and 
pressure tanks such as Horton- 
spheres, Hortonspheroids and cyl- 
indrical tanks of large capacity for 
the storage and handling of vola- 
tile liquids that boil at atmospheric 
temperature. We also fabricate 
refinery towers of all types. 
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-+» profoundly influencing the future of aviation 


ORE than 90% of all catalytically cracked 
aviation gasoline produced last year was 
made by the famous Houdry Process. Better gas, 
by far, than powers the planes of our enemies. 


But not good enough for Houdry scientists. 


At Houdry we never say we have “perfected”’ a 
process. We always know there has to be a still 
better method. 


We have found one! We call it, the Houdry 
Adiabatic Process. It produces a truly super 
aviation fuel. A fuel so vastly superior that today’s 
aircraft engines cannot fully use its inherent power. 


In the beginning, therefore, this new super fuel 
won’t be used “‘straight.”’ It will be blended with 
aviation gasolines made by other methods, in 


order to increase their power-producing qualities. 


But when engine design catches up to it, this 
new super aviation fuel can revolutionize aircraft 
performance. Bombers will be able to take off from 
smaller fields—carry heavier loads to more distant 
objectives—and get home again! Fighters will be 
able to outspeed, outclimb and out-maneuver their 
adversaries! 


After the victory, all the progress we have made 
will be converted to the purposes of peace. Super 
airplanes will destroy only distance; super motor 
cars will serve only commerce and pleasure. 


And as each page of scientific achievement is 
written, a new page will be begun. For that is the 
way of progress in peace. 





HOUDRY PROCESS CORPORATION, WILMINGTON, DELAWARE 


Houdry Catalytic Processes and the Thermofor Catalytic Cracking Process are available through the 
following licensing agents to all American refiners, subject to approval by the U. S. Government: 


THE LUMMUS COMPANY 


E. B. BADGER & SONS CO. BECHTEL-McCONE-PARSONS CORP. 
Boston, M h New York City, New York 


tt Leos Angeles, California 
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High Octane Aviation Gasoline, a product of American refining genius 
and stick-to-it-iveness, has come a long way since the Army Air Corps placed its first 
experimental order in 1935. 














But ‘this “Super Fuel’’ is only the beginning of combining several processes 
for the production of specialized products: Other combinations are on the drafting 
tables now—others, still unborn, are in the test tubes of closely guarded laboratories. 


However, to adapt intelligently these processes requires the knowledge and 
ability to co-ordinate oil field recovery methods with available or possible additional 
refinery facilities. 


A $15,000,000 aviation gasoline refinery, co-ordinated with the world’s largest 
pressure maintenance recovery plant, heads an impressive list of Pritchard engineered 
aece atime ces (cae Mihm (omeriticniac mes (COS UCM iri melm celiac ume Wiemotictil 
recovery have been so set in the pressure maintenance plant to allow the refining 
processes to operate with maximum efficiency and flexibility. J. F. PRITCHARD & 
COMPANY, Petroleum Division, Fidelity Building, Kansas City, Missouri, and Gulf 
Building, Houston, Texas. 
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The Course of it 








by K. C. SCLATER 
DOMESTIC CRUDE SUPPLY 


Solution of the problem of war-time transportation 
of oil to the Eastern seaboard is a magnificent achieve- 
ment. Likewise, a magnificent job is being done by re- 
finers in converting their plants for the manufacture of 
war products; but now that these transportation and 
refining facilities are available, the country is faced with 
an actual shortage of crude oil. This is being brought 
home to the public in the Middle West and Southwest by 
further gasoline rationing restrictions. 

This shortage of oil is no fault of the industry. It is 
the result of conflicting views among Washington of- 
ficials. For more than two years an adequate drilling 
program has been advocated by the oil industry, a pro- 
gram that would be likely to result in the discovery of 
new oil reserves in sufficient quantity for probable 
eventual war needs. Instead of adopting such a program, 
governmental authorities curtailed drilling activities. 
Had a reasonable quantity of steel been allocated for 
drilling and producing needs, and a general increase in 
the price of crude oil been granted, there is little doubt 
that the shortage we now face might have been fore- 
stalled. 

Despite the apprehension that has prevailed, even in 
government circles, because of the serious drainage of 
our national oil resources by the mounting demands of 
war, the industry has been deterred from doing any- 
thing about it. True, restrictions on steel have recently 
been relaxed to some extent but the matter of price 
appears still to be as far from settlement as it was a year 
ago. 

Unfortunately, the question of granting a general in- 
crease in the price of crude oil has developed into a 
national issue and become involved in a maze of political 
maneuvering. It is a sad commentary on bureaucratic 
bungling that has no place in the war effort. It stems 
from the failure by certain authorities in Washington to 
take a realistic view of the possibility of an oil shortage 
and its probable consequences. 

For several years the rate of crude production has 
exceeded the quantity of new oil discovered. With the 
exception of two areas, all fields are now producing at 
capacity. Any further increase in the rate of production 
from existing oil fields threatens to do irreparable harm 
by reducing still further our present oil reserves. Oil 
men as a whole frankly are worried. They are doubtful 
that enough crude oil can be discovered in the United 
States in time to satisfy the demands of the military, war 
industries, agriculture, and essential civilian needs, but 
they stand ready to prevent a threatened shortage of 
crude if given the necessary incentives. 

PAW officials have all along been acutely aware of the 
necessity for discovering new oil reserves. They recently 
announced that the wildcat drilling program for 1943 
should be increased from 4600 to 5200 wells, and have 
made a request of the WPB for an extra allotment of 
steel for that purpose. It is evident that the discovery of 
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new oil reserves in 1943 will be inadequate to meet 
eventual war demands. . 

According to PAW, between December, 1941, and 
July, 1943, stocks of crude oil above ground in the Mid- 
dle West have declined from 29,000,000 barrels to 
19,000,000 barrels. These figures are net after deduct- 
ing 50,000,000 barrels, the volume of crude oil tied up 
in a working inventory. This minimum working stock 
of 50,000,000 barrels is an estimate on which both the 
PAW and the petroleum industry are agreed. These 
above-ground crude oil stocks refer particularly to the 
Middle West, where the total daily crude production has 
dropped from an average of 1,180,000 barrels in Decem- 
ber of 1941 to 950,600 barrels during July of this year. 
Judging by the total decline in fields now producing, 
little hope is held for reversing this declining trend. 

The necessity for refining and producing war prod- 
ucts has compelled refiners to change their yield. Before 
December, 1941, 37 percent of the yield of each barrel 
of crude was converted to gasoline for civilian con- 
sumption. In 1942, this yield was reduced to about 31 
percent. Today only 25 percent of each barrel of crude 
that comes from the refinery is gasoline for civilian con- 
sumption. 

These and many other data regarding crude costs and 
their relation to wildcatting activities have been sub- 
mitted to Washington authorities in support of the need 
for a general increase in crude prices. The evidence is 
overwhelming that the logical, quickest, and most eco- 
nomical way to increase the oil reserves of the nation at 
this critical time is by granting a reasonable general in- 
crease in the price of crude and allocating sufficient steel 
to carry on an intensive drilling program. Unless this is 
done, the drilling and producing branch of the industry 
must flounder along in a welter of indecision and doubt. 
This is a wholly inconsistent position when the need for 
action is so imperative. A high military official has as- 
serted that 65 percent of the supplies shipped to our 
armed forces overseas is petroleum products. Is that not 
the strongest factual evidence ‘of the importance of 
petroleum in war and a sufficiently compelling reason 
for the government to take immediate, appropriate ac- 
tion that will enable the industry to engage in an inten- 
sive oil-finding campaign? 

Meanwhile, the day of an actual crude shortage draws 
nearer. Confronted with this fact, Washington authori- 
ties have suggested the importation of crude oil from 
Venezuela and other South American fields to make up 
any deficiency in domestic supplies. Whether such a 
move has been behind all the political maneuvering is 
not known, but if it has, the industry has been hood- 
winked. 

That a shortage of domestic crude oil should be 
allowed to occur at this time is incomprehensible. We are 
at war, and the safety of the nation far transcends any 
question, much of it based on specious theory, on what 
effect a general increase in the price of crude oil will have 
on the national economy. 


THE PETROLEUM ENGINEER, August, 1943 

















Another striking example of Powell engineering 
—this valve is one of several specially designed 
and built by Powell to be used in a large South- 
western refinery for making synthetic rubber. 
It is a Class 300 pound, 16-inch port size Cast 
Alloy Steel Gate Valve with flanged ends ven- 
turied to 24-inch pipe size to accommodate 
insulation on inside of pipe. It is operated by an 
electric, top-mounted, fully enclosed, explosion- 
proof motor operator for quick, positive opening 
and closing. 
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le of Industry — 
in the POWELL Line 


Because the design of the Powell Valve Engineer is cradled into 
practical, serviceable reality by the skilled hands and practiced 
eye of the Powell Pattern Maker... 


Because every POWELL Valve is nurtured from birth to installa- 
tion by an almost century-old organization, whose business is 
making valves—and valves only—for Industry ... 


You buyers of valves are fully warranted in specifying POWELL 
Valves for all your flow control requirements, knowing that the 
POWELL name is your guaranty 
of pre-determined performance. 


The Wm. Powell Co. 


Dependable Valves Since 1846 
Cincinnati, Ohio 
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Oil Companies Lose in Mexican Suits 

The Mexican Supreme Court has ruled against foreign oil 
companies in another of a series of suits growing out of the 
1938 expropriation. The court ruled that the companies, upon 
being expropriated, automatically lost their rights to fight 
Mexico’s petroleum laws. 

The companies suing, led by the Juasteca Petroleum Com- 
pany, a subsidiary of the Standard Oil Company of New Jer- 
sey, had attacked the legality of laws giving the government 
subsoil rights. 2 


Salt Water Injection in East Texas 

During the month of June, 5,727,418 bbl. of salt water 
were returned to the Woodbine sand in the East Texas field 
through 56 active injection wells, according to figures in the 
Kilgore office of the Texas Railroad Commission. Injection 
averaged 190,914 bbl. a day for the month, the highest figure 
on record. 

A total of 2647 wells in the field are now connected to salt 
water injection facilities. The volume of salt water injected 
since the beginning of the program has attained a total of 
93,319,097 bbl. 

Eighteen of the injection wells are operated by the East 
Texas Salt Water Disposal Company, which injected a total 
of 3,149,598 bbl. during June. Other injection well operators 
are General American Oil Company, two wells; Gulf Oil Cor- 
poration, three; Humble Oil and Refining Company, three; 
Magnolia Petroleum Company, four; Ohio Oil Company, 
four; Richardson Oils, Inc., one; Selby Oil and Gas Company, 
two; Sinclair Prairie Oil Company, eight; Stanolind Oil and 
Gas Company, two; The Texas Company, seven, and G. H. 
Vaughn, two. 2 


Move to Expedite Handling of Oil Problems 


Establishment of the District 3 office of the Petroleum Ad- 
minstration for War on a decentralized basis under the direc- 
tion of D. E. Buchanan, is announced by Deputy Adminis- 
trator Ralph K. Davies. 

At the same time, Davies signed a delegation of administra- 
tive authority over certain aspects of oil production operations 
in the Southwest to Buchanan as director-in-charge. 

Effect of the two actions, the Deputy Administrator said, 
should be to materially expedite the handling of wartime pe- 
troleum problems in the Southwest area—the most important 
in the nation from a production and refining standpoint— 
because of the on-the-ground treatment those problems will 
receive from PAW officials conversant with local conditions 
and needs. 

Under the decentralization plan, the District 3 office at 
Houston, Texas, will serve henceforward as PAW’s primary 
point of contact with the petroleum industry in that district, 
which embraces the states of Texas, Alabama, Mississippi, 
Louisiana, Arkansas, and New Mexico. 

In announcing the placing of the district on a decentralized 
footing, Davies stated that members of the petroleum indus- 
try in District 3 hereafter will deal with Buchanan and his 
associates “‘in regard to all ordinary matters of mutual con- 
cern” as the principal contact with the Petroleum Administra- 
tion. The various industry committees in this district likewise 
were requested to deal directly with the district office, instead 
of with Washington. 

“We believe,” Davies said, “that this arrangement will 
work to the advantage of both the industry and our own or- 
ganization, assuring prompter action, better answers through a 
closer knowledge of local needs and conditions, and making it 
unnecessary for representatives of the industry to come all the 
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way to Washington to get adequate consideration of their 
problems.” 

The delegation of administrative authority to Buchanan 
over certain phases of production operations transfers to the 
field much of the administration of Petroleum Administrative 
Order No. 11, which outlines standard conditions governing 
the use of materials for oil field exploration and development. 

The effect of the delegation is to give Buchanan authority 
to deny and grant exceptions to PAO No. 11 in a wide variety 
of cases, all of which are set forth in the delegation. The result 
will be to eliminate the necessity for reference of applica- 
tions for exceptions to Washington and thus expedite their 
processing. 

a 
Liquid Fuel From Shale Considered 

Three senators are investigating the practicality of supple- 
menting the nation’s petroleum reserves through the manu- 
facture of liquid fuels from coal and oil shale. They compose 
a committee that is considering S-1243, a bill for that purpose 
already introduced in Congress. 

The congressional group interviewed representatives of the 
military service, labor and industry in Washington, then went 
to Pittsburgh, Pennsylvania, to study the coal-gas engine that 
is part of an experimental plant built with a recent $100,000 
congressional allotment to determine the worth of construc- 
tion of such refineries. 

The investigation of the hydrogenation plant for this par- 
ticular purpose was continued in Salt Lake City, Utah, and 
Sheridan, Wyoming, both of which are in areas where large 
supplies of the shale exist. 


* 
California Discovery Wells Given Bonus 


An inducement to California oil operators to engage in 
exploratory drilling has been announced. The Production 
Committee for District No. 5 is offering a bonus allowable to 
any well successfully completed and discovering a new oil 
pool. The announcement was made by E. E. Pyles, chairman 
of the Production Committee, in a letter to all California oil 
producers. Pyles says: ‘The most practical and logical reward 
which can be offered within the scope and authority of the 
Production Committee is to grant a bonus crude oil allotment 
to any well which constitutes a ‘new discovery.’ I believe the 
reward granted by the Production Committce to those opera- 
tors who are successful in their wildcat drilling is generous.” 

Allocation to discovery wells increases progressively with 
increasing depth, Pyles stated. The committee has prescribed 
both the total barrels to be allocated, as well as the daily rate of 
production. Wells drilled to a depth of 2000 ft. are given a 
total allocation of 30,000 bbl., to be produced at a daily rate 
of 325 bbl.; whereas wells of 10,000-ft. depth receive 150,000 
bbl., to be produced at a daily rate of 525 bbl. The scale is 
graduated for intermediate and other depths. In no case, how- 
ever, is any well granted an allotment greater than its capacity 
to produce. 

The ruling applies to any new discoveries completed sub- 
sequent to May 1, 1943. Limiting conditions under which dis- 
covery wells may participate in the bonus are set forth. Certi- 
fication of any such wells to determine that they have made a 
discovery is necessary. Production at the bonus rate is not ex- 
tended to wells with extremely high gas-oil ratios nor where 
the natural gas produced with the crude oil cannot be utilized. 
Also, production may not be greater than the volume that can 
be transported and marketed. Completion of an offset well 
located in the same pool within 1320 ft. of the discovery well 
will terminate the bonus allotment to the discovery well. 
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PENBERTHY Kofles 
DROP FORGED STEEL 


LIQUID LEVEL GAGES 





Liquid shows black—empty 
space shows white, Preferred 
wherever liquid level must be 
easily and positively visible... 
and when liquids are under 
high pressure or at high tem- 
perature. 


These gages are made of alloy temperature resisting 
steel and are the highest quality throughout. Liquid 
chamber is made from a solid block of steel to assure 
perfect alignment and rigidity. All Penberthy gages 





conform with A.I.P.-A.S.M.E. requirements. 
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DROP FORGED STEEL 
LIQUID LEVEL GAGES 


Used to observe color and den- 
sity of liquids under high pres- 
sures, and/or temperatures. 
Construction is exceptionally 
rugged...similar to Reflex 
types. 


PENBERTHY INJECTOR CO. 


DETROIT, MICHIGAN 2 Canadian Plant; Windsor, Ontario 
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HE Gulf Oil Corporation recently began the manufac- 

ture of nitration grade toluene at its refinery in Phila- 
delphia, Pennsylvania, in a modern unit built at the request 
of the Army Ordnance Department and constructed entirely 
by funds of the company. The raw material for the new tolu- 
cne producing plant is gasoline obtained from existing facil- 
ities and the final product will be delivered to TNT produc- 
ing plants and eventually will be an integral part of the ex- 
plosive bombs and shells to fall on Berlin and Tokyo. 

Built under high priority ratings, the new Gulf unit is the 
sccond to be constructed along the eastern seaboard. Most 
other petroleum toluene plants are situated in the west and 
south. 


Speaking of the new plant, a spokesman of the Gulf com- 
panies paid high tribute to the various governmental agencies 
that codperated in its erection. In World War I, nearly all 
toluene of the quality needed for the manufacture of explo- 
sives was produced by the coal tar industry; however, during 
the final stages of the past war a small amount was manufac- 
tured from crude oil fractions. 

Today, a greater portion of toluene being processed at the 
ordnance explosive centers is coming from the nation’s oil 
refineries. In the production of this material at the Gulf plant, 
the charge used is a straight-run gasoline extracted from crude 
oil, This is run into a series of fractionating columns where 
the toluene is extracted. The new Gulf plant was erected by 
the Foster Wheeler Corporation and the output is a strict 
military secret. 


* 


The refinery, a 6-in., 299-mile pipe line, and an oil com- 
pounding plant of the Globe Oil and Refining Company, 
McPherson, Kansas, have been purchased by the National 
Codperative Refinery Association, said to be the largest cash 
transaction in the history of codperatives. The refinery, con- 
structed in 1932, has a maximum capacity of 17,500 bbl. of 
crude oil daily. The refined products pipe line is laid from 
McPherson to Council Bluffs, Iowa. 
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MAJOR Refining ACTIVITIES 





The styrene plant of Dow Chemical Company in the Los 
Angeles area has been completed in part and placed in opera- 
tion. Production began six weeks ahead of schedule, Dow ofh- 
cials stated. The styrene output is one unit in the codrdinated 
synthetic rubber production in that area. Other plants are the 
butadiene refinery of Shell Oil Company and the rubber poly- 
merization plant of Goodyear Tire and Rubber Company. 

This is the fourth plant of this kind built by Dow. The 
company began production of styrene in its main plant at 
Midland, Michigan, in 1936. Another unit of the Los Angeles 
refinery is scheduled to begin production this month, which 
will more than double present output. 

An interesting point about the styrene plants is that every 
use consistent with efficiency has been made of regulating in- 
struments that enable the plant to operate almost automatic- 
ally, at the same time maintaining close control over the 
quality of the finished product. 

a 

The Sullivan City, Texas, oil field will have a new oil pipe 
line gathering system, it was announced by H. L. McBride, 
owner and operator of a refinery at La Blanca. An area of 
about 10 miles will be serviced by the pipe line and all 30 
wells in the field will have the opportunity to connect with it. 

Trucks will transport the oil from Sullivan City to the re- 
finery at La Blanca. Eighty percent of the refinery output goes 
to the government. mS 


Dr. R. H. Waser, manager of the Shell Oil Company re- 
finery at Deer Park, south of Houston, Texas, has been trans- 
ferred to the position of manager of operations in the manu- 
facturing department, New York. P. E. Foster, manager of 
the Shell refinery at Norco, Louisiana, will succeed Doctor 
Waser as manager of the Texas plant. 

= 

Cities Service Company’s large new Lake Charles, Louisiana, 
refinery will absorb the subsidiary Arkansas Fuel Oil Com- 
pany’s Bossier City refinery, one of the largest in that area. 
The Bossier City plant will close permanently when produc-: 
tion begins at Lake Charles, according to company officials. 


& 





Frank E. Holsten, Chal- 
mette Petroleum Company, 
New Orleans, was reélected 
president of the Gulf Coast 
Refiners Association, and 


Crude Runs to Stills, Production’ and Stocks? of Motor Fuels 
Week Ended July 31, 1943 
A.P.I. Figures 


(Figures in thousands of bbl. 42 gal. each) 


Refineries at Baytown and 
Texas City, Texas, were 
greatly damaged by the 
storm on the Gulf Coast 
last month. The Baytown 
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elected to their respective DAILY 


REFINING 


a - — refinery was hit harder than 


iby any storm since it was 


: CRUDE RUNS Pay ; 
posts at the annual meeting DISTRICT CAPACITY — TO STILLS’ built in 1919. The incom- 
in Houston, Texas. Other *Combined: East Poten- Percent Daily Percent Total plete butyl rubber plant lost 
ie ss 7 Coast, Texas Gulf, tial Report- Aver- Oper- Produc- Total a: . as ° 
goa a Po a Gulf, Rate ing age ated tion Stocks a cooling mines ae 
vine, American Republics orth Louisiana- towers were evidently most 
Cc i H P d Arkansas, and ; ~ptible io £ y s f 
orporation, FMouston, an Inland Texas 2,444 88.7 1,789 73.2 11,669 65,952 susceptibie to the force 0 
John A. Bartlett, Ameri- pete ny. a, | ee fs “in Bag the hurricane. The General 
can Mineral Spirits Com- Okla., Kans., Mo. 416 80.1 320 76.9 2,016 10,429 Tire and Rubber Com- 
: a 8 a Rocky Mountain 147 55.9 93 63.3 561 2,706 . 
wae Ae Corpus Christi, vice- California S17 89.9 74500912 5,123 78,788 pany’s Buna S synthetic 
presidents; L. F. Rothermel, TOTAL U. S.— rubber plant suffered dam- 
we . 31, 194: 825 ' 3.788 78.5 24,557 87,515 
Maritime Oil Company, a ee —- se petelleg — see age as well as the Humble 
d TOTAL U. S.—- — Oil 
Houston, treasurer, an JULY 24, 1943 1.825 86.4 3,973 82.3 25,094 187,582 plants. The Republic Oi 
George Reid, executive sec- U. S.—AUG. 1, Refining Company report- 
ee 1942 3,685 22,551 206,192 


Holsten will continue to 


*At the request of the Petroleum Administration for War. 


ed three cooling towers 








represent the association on 
the Petroleum Industry 
War Council and serve as 
a member of the Petroleum 
Administration for War, 
District 3, as in the past. 
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1Production—total of gasoline at refineries including natural and 
blended; kerosine, gas oil and distillate fuel oil, and residual fuel oil. 

*Stocks—at refineries, bulk terminals, in transit, and pipe lines of fin- 
ished and unfinished gasoline; kerosine, gas oil and distillate fuel, and 
residual fuel oil. 


“Figures on production and stock include reported totals plus an 
estimate of unreported amounts; therefore are on Bureau of Mines basis. 








down and other damage, 
and the Southport Petro- 
leum Refinery sustained 
heavy water damage be- 
cause it is built on low 
ground and much of it was 
under water for some time. 
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The supply piping of a water cooling tower 
of inlet and distribution piping. 
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MAJOR Oil Field AcTIVITIES 





B® Oklahoma. Stanolind Oil and Gas Company No. 1 
Cashian Community, NW NE SE 31-4-1, opened a new pool 
in Garvin County with a potential of 2000 bbl. of oil a day. 
Production is through perforations between 4040-129 ft. 
B® Mississippi. The third pool discovered in the state this 
year is believed to be opened by Gulf Refining Company No. 1 
Alden Davis in Wayne County. Located just across the Jones 
County line, the well was reported to have had one showing 
of oil at about 5000 ft. and another good showing at 6700 ft. 
in the lower Tuscaloosa formation massive sands. 

B Texas. Indications point to the discovery of two new 
oil pools in the vicinity of Wichita Falls. Consolidated Oil 
No. 1 A Laukhuf, block 5, Cherokee CSL, showed possibili- 
ities of a good producer although no official test has been 
made. The well is in sandy lime at 4415-65 ft. and gushed 
over the top of the mast after acidization. At the same time 
oil in commercial quantities was being swabbed from Conti- 
nental’s wildcat, a mile and a half west of Wichita Falls. 
West No. 1 is in the G. W. Scott survey and picked up sand at 
4250-60 ft. It will be put on pump. 

® Illinois. Ohio Fuel Supply Company No. 1 Blanche 
Nussbaum, 13-2s-6e, brought in a new pool near Wayne City. 
In 16 hr. 375 bbl. of oil were pumped from McClosky lime. 
> Texas. Deep Rock Oil Corporation No. 1 Morrison 
nas found a new pool in Young County. At a total depth of 


® Kentucky. Promise of a good oil pool came to West- 
ern Kentucky with the discovery of oil in the Waltersburg 
and Tar Springs sands at the Blalock and others No. 1 Melton, 
8-N-23. The well is drilled to a total depth of 1978 ft. A 
complete test has not been made. 

Kansas. An estimated 6533 bbl. of oil daily has been 

tested in Skelly Oil Company No. 1 Campbell, a wildcat dis- 
covery well in SW SE SW 34-24-15w, near Macksville, Staf- 
ford County. Production is from lime at 4419-4433 ft. 
B® Oklahoma. A Viola lime pool has been opened in 
Pottawatomie County by the Atlantic Refining Company 
and J. E. Crosbie, Inc., No. 1 Chilcoat, SE NW SE 10-9-4. 
A show of oil in the first Wilcox sand failed to develop. 
Acidizing through perforations between 4508-14 ft. brought 
in Viola production. After 40 bbl. of oil flowed in 11% hr., 
the well was shut in. 

Kansas. Reno County has a new pool opened by 
Phillips Petroleum Company, nearly two miles north of the 
Hilger pool, with production from the Viola lime. No. 1 
Manning, SW SW NW 34-25s-4w, was drilled to 4102 ft. 
and pipe set at 4099 ft. The hole filled 3800 ft. in 3% hr. 
B Louisiana. A new field in Tensas Parish was indicated 
after a drill-stem test of Carter Oil Company No. 1 Shelly, 
19-11-10. The well, 12 miles north of Lake St. John field, 
showed oil and gas and 2700 ft. of oil stood in the hole. It 


4457 ft. in the Mississippi lime, the plug was drilled and the 
well began flowing oil and gas. 

B Texas. New deep production has been discovered on 
the east flank of the Humble field, Harris County, where The 
Texas Company No. 52 Stevenson was completed for 650 
bbl. of oil daily. It produces from 5320-35 ft. in Yegua sand. 


was drilled to 8444 ft. in Tuscaloosa formation. 

p> New Mexico. A prospective pool opener in the south- 
east New Mexico sector of the Permian Basin is the C. T. Mc- 
Laughlin and Cosden Petroleum Corporation No. 1 State, C 
NW NE 7-17s-33e. The well topped the Grayburg sand at 
4170 ft. Gas blew tools up the hole and the well sprayed oil. 









































DAILY AVERAGE CRUDE OIL PRODUCTION 
Data Supplied by A.P.I. 
(Figures in bbl. of 42 gal. each) 
AVERAGE CRUDE OIL PRICES Week Week Week 
IP.A.W. Ended Ended Ended, 
Recommendations July 31, June 26, Aug. 1 
. P —" July 1943 1943 1942 
California Louisiana Oklahoma 361,400 2333,500 2339,450 383,400 
. Kansas 300,000 2306,150 306,950 280,050 
Kettleman Hills $1.23-1.29 Rodessa $ .88-1.20 | Nebraska 2,200 2 2,200 2 2.200 —_-3,500 
bs Panhandle Texas 90,400 90.100 65.800 
Playa Del Rey .80- .87 Gulf Coast .93-1.36 | North Texas 137,700 131,800 138,100 
. 2.1.9 West Texas 245,66 228,950 38,2 
Coalinga T8118 North Louisi 98-1.80 East Central Texas 128,000 123,500 74,850 
is 68-1.24 - ae » ? East Texas 371.000 334,900 218,050 
Wilmington ——— Southwest Texas 230 000 208,250 99,100 
—— Coastal Texas 412,900 380,200 171,450 
Montana 1.00-1.15 Illinois 1.22-1.87 TOTAL TEXAS 1,727,000 _ 1,615,600 __ 1,497,700 906,550 
North Louisiana 84,500 84,700 96,200 
Wyoming .45-1.15 Coastal Louisiana 264,000 ___ 234,600 
Kentucky 1.32-1.43 TOTAL LA. 331,300 348,500 ~_ 330,800 
1.05-1.07 Arkansas 77,200 77,400 72,500 
Colorado Mississippi 50,000 56’ 950 82,000 
. Indiana 85-1. Illinois 233,000 218,850 274.350 
New Mexico -70-1.15 85-1.25 Indiana 14,500 13,850 18,300 
Eastern (Not incl. ose 
: Ill., Ind., Ky.) 88,100 81,050 76,950 91,05 
Texas Ohio Kentucky 25,000 25,050 19,800 ayn 
‘ QO7- 5 Michigan 60,100 57,900 54,400 62,50 
‘North Central -97-1,25 Lima 1 50 1 60 Wyoming 97,200 100,090 92,000 90,750 
UUM. Montana 21,800 21,450 20,850 21,650 
Panhandle -70-1.12 Colorado 7008 7200 e300 6,800 
New Mexico 105,700 03,950 97,150 70,650 
West Texas 80-1.27 Michigan 1.24-1.44 TOTAL EAST — ~ 
Gulf Coast . .93-1.48 OF CALIF. 3,501,500 3,366,000 — 3,190,400 _ 2,706,350 
California ‘ 827,000 767,300 764,500 ___ 676,700 
Darst Creek 1.14 Pennsylvania TOTAL U.S. 4,328,500 — 4,133,300 3,954,900 3,383,050 
¥ 1P.A.W. reccmmendations and state allowables represent the produc- 
East Texas 80-1.27 Bradford 3.00 | tion of all petroleum liquids, py or oil, conpenathe sae ~ 
ural gas derivatives recovered from oil, condensate and gas fields. Past 
Taleo . 19 Southwest 2.65 records of production irdicate, however, that certain wells may be in- 
‘ capable of producing the allowables granted, or may be limited by 
Kansas -93-1.25 E k 2.59 pipe-line proration. Actual state production would, under such condi- 
ureka a tions, prove to be less than the —.. ee oe of a gt 
ported the daily average production of natural gasoline and alli 
. Oklahoma -75-1.25 Buckeye 2.30 products in April, 1943, as follows: Oklahoma, 27,400; Kansas, 5,400; 
Texas, 107,400; Louisiana, 20,000; ——— 2 ee a: 
a i Eastern (not including Illinois, Indiana or Kentucky) 8,900; Ken- 
Arkansas 94-1.36 Corning 1.81 tucky, 3,200; Michigan, 100; Wyoming 2,300; Montana 300; New 
Mexico, 5,200; California, 44,900. 
2Oklahoma, Kansas, and Nebraska figures are for week ended 7 
a. m. July 29, 1943. 
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PETROLEUM Statistics AND FIELD Operations 








U. S. Daily Average Production 
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Above statistics by American Petroleum Institute. 





Summarized Operations in Active Fields for July, 1943 











FIELDS Completions Producers Rigs Drilling Depth of No. Casing Gravity Type of 
Fells Production Strings cf Oil Tool Used 
TEXAS 
Eastern Texas 11 9 5 3500-3700 2 40 Rotary 
Gaines County 2 2 6 4400-5584 2 22-35 Rotary 
Hockley County 8 7 4 4800-6850 2 20-30 Rotary 
Ector County.... 6 4 4 3675-4377 2 or 3 32-36 Rotary 
Panhandle....... 14 11 7 1700-3900 2 40 Rot.-Cab 
Nueces County..... 5 5 3 3922-5878 2or3 21-54 Rotary 
K. M. A. Field... 5 4 5 3730-2935 2 42-43 Rot.-Cab 
Hawkins Field 4 3 2 4495-4912 2 19-29 Rotary 
OKLAHOMA 
Okfuskee County.. 7 7 9 2150-4125 2or3 38 Rotary 
KANSAS 
Russell County. . 8 7 3 2926-3435 2 and 5 32-37 Rot.-Cab. 
Rice County..... 5 3 8 3222-4085 2 and 5 42-48 Rot.-Cab. 
Barton County.. 4 4 4 3290-3518 2 39-42 Rot.-Cab 
ILLINOIS 
Central Illinois. . . ; 161 97 35 108 1425-4100 2 36-38 Rot.-Cab. 
New Mexico 
Lea County....... 6 6 7 3150-4030 2 30-34 Rot.-Cab 
CALIFORNIA 
Kern County.... : 3 1 3 1840-11 ,450 3or4 14-30 Rotery 
Wilmington County. . ee 5 4 3 3500-4000 2 and 3 18-20 Rotary 
e . e,e 
Field Activities by States for July, 1943 
STATE Completions Producers Locations Rigs Drilling Wells Production, 1942 
July June July June July June July June July June (In Barrels) 
Arkansas. 16 18 12 16 10 12 10 9 16 20 26,560,000 
California . 95 97 83 88 48 42 36 39 56 51 248,250,000 
Illinois. . . 161 150 | 97 105 54 56 35 27 108 115 105,768,000 
Indiana... s 10 5 7 15 21 4 5 4 10 6,680,000 
Kansas.... ‘ 143 97 109 81 47 37 22 18 13 15 96 920,000 
Kentucky.... * 29 23 20 18 16 12 . 4,503,000 
Louisiana... 7 90 64 77 18 47 11 12 22 28 125,450,000 
Michigan... 51 40 37 31 20 18 10 13 19 21,568,000 
Mississippi 7 5 3 ‘ 27 605,000 
Montana... 22 20 18 15 6 8,998,000 
Nebraska. . 2 1 3 7 1,367 ,000 
New Mexico 18 25 14 20 17 14 31,875,000 
New York.. 104* 101* 83* 85* 71 56 27 5,132,000 
Se 89 74 71 67 42 35 22 3,480,000 
Oklahoma .. 111 107 85 92 36 29 18 20 63 6! 138,750,000 
Pennsylvania 196* 192* 98* 89* 99 108 17,256,000 
re 306 291 226 231 281 298 228 250 286 291 476,560,000 
West Virginia 47 45 38 32 24 19 4 19 21 3,780,000 
Wyoming..... 8 10 8 4 6 1 2 7 19 32,778,000 
Total 1491 1395 1061 1065 805 817 378 454 594 650 1.383 280,000 





*Includes water-intake and pressure wells. 
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MAJOR Pipe Line ACTIVITIES 


HE Federal Power Commission has directed the Cities 

Service Company, the Cities Service Gas Company, and 
the Cities Service Transportation and Chemical Company, to 
show why those companies should not file immediately an 
appropriate application for a certificate of public conven- 
ience and necessity covering construction of a new 240- 
mile natural gas pipe line. At the hearing, which opened 
August 11 at Kansas City, the commission said it would 
investigate whether the companies have acted in good faith 
and determine if they should be granted a permit. 

The pipe line would extend from the Hugoton gas field 
in Oklahoma and Kansas to Cities Service Oil Company’s 
compressor station at Blackwell, Oklahoma. Priorities to 
obtain materials for construction of the line were granted by 
the War Production Board May 24 on condition the com- 
panies could get all permits necessary for the project. 

Complaints have been filed with the FPC by the State Cor- 
poration Commission of Kansas and the Union Gas System, 
Inc., a Cities Service customer, against the proposed location 
of the pipe line. 


= 


A new 35-mile pipe line will be laid to increase the supply 
of gas for the Tulsa area by 20,000,000 to 50,000,000 ft. 
of gas daily, according to Joseph Bowes, president of Okla- 
homa Natural Gas Company. An agreement has been made to 
take gas from the newly discovered Lula field of Coal County 
and materials are on hand for construction of the 35-mile 
pipe line to the field. The new line will cost approximately 
$500,000 and will be completed before cold weather. 

a 


Hearing on the application of the Hope Natural Gas Com- 
pany to build a 1400-mile, 22-in. pipe line from Hugoton, 
Kansas and Oklahoma gas field, to West Virginia, will be held 
by the Federal Power Commission August 18. The project 
is planned to take 188,000,000 cu. ft. of gas a day to the 
East to distribute to factories in and near Kanawha County, 
West Virginia. Several Kansas and Oklahoma state officials 
have expressed objection to the line on the theory that West 
Virginia has plenty of coal and that the two Mid-West states 
may find their gas resources depleted. 


a 


Construction is progressing on the $100,000 improvement 
project on the Stanolind Pipe Line Company’s line between 
Mexia, Texas, and the Red River. New pumps and engines 
will be installed at Lakenon, Cresson, Graford and Bowie as 
soon as the engine rooms are completed. The addition will step 
up the pumping from 40,000 to 50,000 bbl. of crude oil 
daily. 

ed 


Governor Sam Jones of Louisiana has stated that the Ten- 
nessee Gas and Transmission Company will have a fight if it 
attempts to build a natural gas pipe line from southwest 
Louisiana to near Ashland, Kentucky. The Federal Power Com- 
mission has given the project preliminary approval although 
Louisiana officials oppose the project, contending the state’s 
gas supplies are running low and that the area to be served 
has adequate power sources in coal deposits in the Appalachian 
fields. The power commission has set a hearing for September 
8 at which time it is said they are ready to authorize the com- 
pany to build a 20-in. pipe line provided the firm can finance 
the project, obtain materials, and can fill both the supply and 
demand in the Kentucky-Tennessee area. 
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Approval of an amendment to the application of the Stano- 
lind Pipe Line Company permits a second station on the 16-in. 
line to be laid from West Texas to Drumright, Oklahoma. As 
a result of this addition the capacity of the carrier will be in- 
creased to 65,000 bbl. a day. The station, which will be lo- 
cated south of Hobart, Oklahoma, will contain two electric 
centrifugal units. Laying of the pipe will not begin before 
November but ground clearing has already commenced. 


a 


Magnolia Pipe Line Company has filed application with the 
Petroleum Administration for War for permission to lay a 12- 
in. pipe line paralleling its present 8-in. carricr from Midland 
in West Texas to Corsicana, Texas. 

The proposed line would be 394 miles long and would have 
three pump stations. It would have a capacity of 42,000 bbl. 
of oil daily. The line would tie in to Magnolia’s main system 
going to Oklahoma and the Mid-Continent area and connect 
with the company’s principal refinery in Beaumont, Texas. 
It is estimated that from six to eight months would be re- 
quired to complete the line. 


s 


Oil from the Coke field, Wood County, began flowing 
last month through the 6-in. pipe line to the Talco Asphalt 
and Refinery Company, Talco, Texas. The 30-mile line, which 
has just been completed, will carry 2100 bbl. of oil daily from 
the Coke field to augment the supply already available from 
the Talco and Sulphur Bluffs fields. Two large storage tanks 
have been installed to accommodate the increase in capacity 
for processing the oil. Oil from the Coke field is low gravity 
with asphaltic base and is produced from the Paluxy sand. 


© 


Work has begun on a 220-mile pipe line to carry refined 
petroleum products from Chicago to Toledo, Ohio. The Sin- 
clair Refining Company is constructing the line at an esti- 
mated cost of $4,500,000. It will cut off 700 miles from the 
present lake tanker route by which gasoline from the Chicago 
area moves around the Michigan Peninsula and through the 
Great Lakes to Buffalo. 

The new carrier will deliver 30,000 bbl. of gasoline and light 
heating oils to Toledo daily. From Toledo the gasoline and oil 
will be carried by barges and tankers to Buffalo and East 
Coast points. 

Approval by Petroleum Administration for War has been 
given and completion is scheduled about October 1. Reclaimed 
pipe will be used principally in the construction. Some of the 
pipe was taken up in Texas and other states in the Mid-Conti- 
nent area. 

Another line recently completed by the Sinclair company 
was the petroleum product carrier that was laid from the 
firm’s refinery near Marcus Hook, Pennsylvania, to Steuben- 
ville, Ohio, on the Ohio River. A branch line from Marcus 
Hook to Baltimore has also been finished and is now in use. 


cs 

A vital part in North African and Sicilian campaigns was 
played by the new portable steel pipe lines originated by Sidney 
S. Smith, manager of the Products Pipe Line Department of 
Shell Oil Company. Several thousand miles of the new flexible 
line were used in North Africa to carry gasoline and water. 
The lines varied from 75 to 300 miles in length, keeping pace 
with advancing troops. The lines have pumping stations at 20- 
mile intervals and automatic cut-offs so that liquid can begin 
flowing immediately after a section is laid. Each section weighs 
90 lb., has 4 in. diameter, and can carry 25,000 gal. a day. 
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Direct-Current Rigs for 
Deep-Drilling Operations 


Equipment for use on large full-electric rigs for 
drilling to depths greater than 11,000 ft. 


In the Reference Annual (July 1) issue of 
THe PETROLEUM ENGINEER was published an 
article by Mr. Dawson on “Construction and 
Economic Significance of Direct-Current Rigs 
for Deep Drilling Operations.” This paper orig- 
inally was presented before the Southwestern 
District American Petroleum Institute Division 
of Production at Houston, Texas. Since prepar- 
ing the paper additional data have been com- 
piled on the subject by the author, published 


herewith and in subsequent issucs.—Ep1ror. 


Prime Movers 
T THE present time there are sev- 
eral makes of slow-speed, 4-cycle 
Diesels that are convertible to gaseous 
fuels without seriously impairing their 
efficiency. None of the gasoline engines 
of high horsepower ratings is converti- 
ble without serious power losses. 

It seems that new conversion design 
will enable the heavy, slow-speed, 2-cy- 
cle marine Diesels to develop up to 75 
percent more horsepower through the 
use of special poppet-valve type heads. 
These heads will bring about gas in- 
jection during almost the entire down- 
ward power stroke, and the continuous 
combustion will add greatly to the 
torque while the speed remains con- 
stant. 

Regardless of what type of power is 
used the load should always be divided 
equally between the prime movers, 
which should be at least three in num- 
ber, each being of from 330 to 500 b.hp. 
With triple units of this kind sufficient 
power is available to drill with two en- 
gines, and the drill pipe may be with- 
drawn from the hole by a single engine 
if the well is not deeper than 11,000 ft. 

Each motor should have enclosed 
friction power-takeoff of modern de- 
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Office of Petroleum Administration for War 





R. A. J. DAWSON 

is a drilling engineer of Houston, Texas—While 
attending Rice Institute he was employed dur- 
ing summers by the Institute, The Texas Com- 
pany, Refining Department, and the Hope Drill- 
ing Company—Since graduation as a chemical 
engineer has worked with Freeport Sulphur 
Company, The Texas Company, Production De- 
partment, Gulf Oil Company, Producing Divi- 
sion, Stanolind Oil and Gas Company, Strake 
Petroleum, Inc., and O. W. Dyer, Sr. and Jr., 
drilling contractors—Now employed by the Pro- 
duction Division of the Petroleum Administra- 
tion for War, being assigned to the Materials 
Division in Washington, D. C. 





sign preferably of the double twin disk 
type that is so readily adjusted for 
clutch wear. Integral radiators are to 
be installed if possible in order to do 
away with the troublesome bulk of 
complicated cooling towers. Radiators 
are now designed that can handle 350- 
hp. Diesels, and there is no reason why 
they cannot be further developed to 
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more efficient larger sizes. Radiator fans 
should always be constructed in a man- 
ner to blow the air blast through the 
radiator and away from the power take- 
off end, as this will add greatly to the 
ease of maintenance and repair of the 
engines and generators. 


Many Diesels are air started, and the 
necessary compressors and tankage for 
this operation must, of course, be pro- 
vided. Almost all gas and gasoline en- 
gines of large size, and some of the 
Diesels, use small starting engines, of 
which there should be at least one 
standby, as they are so easily damaged. 


Available oil-field prime movers 
range in speed from 400 to 1200 r.p.m., 
with their weights being in approx- 
imately inverse ratio. As portability and 
dependability are both of extreme im- 
portance, much thought of future loca- 
tions should be exercised before selec- 
tion of type is made. Barge setups are 
well designed with the simpler, heavy, 
slow-speed engines, but portability 
needed for land operations has encour- 
aged the use of the lighter, high-speed 
machines. 


It is only during the last six or seven 
years that light, complex, high-speed 
engines have been used with any marked 
success; however, their steadily im- 
proved design and more careful field 
handling are demonstrating their abil- 
ity to perform heavy-duty drilling. 

It is interesting to note that a large, 
well-known 900-r.p.m. gas engine was 
originally designed to turn at about 
1200 r.p.m., but it failed to stand up to 
the planned speed. It was planned to use 
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Fig. 1. Transmission diagram for three engines, three generators, 
and three exciters 








this large engine for direct connection 
to large 1200-r.p.m. generating units 
to make a heavy-duty power plant hav- 
ing several important features. 

Diesel engines of modified pressure 
scavenging 2-cycle design are now be- 
ing used for military marine service, 
giving about 500 hp. at about 1200 
r.p.m. These engines should be ideal for 
direct connective use in oil-field power 
plants because of their high horsepower 
output per pound of weight. They are 
constructed by a well-known automo- 
bile manufacturer, and should, along 
with other recently designed high-speed 
Diesels, revolutionize oil-field power 
plants. 

In-line plants have been used for 
some time with shallow drilling rigs 
and the new high-speed Diesels will 
provide sufficient power to do deep drill- 
ing. It will be possible to use the accu- 
rate construction facilities of the large 
factories in assembling these large in- 
line plants, resulting in units of better 
bearing and shafting alignment. Mov- 
ing and rig-up time should be greatly 
reduced, and the overall efficiency of 
the power plants greatly increased. 

The slow-speed Diesels, turning at 
about 400 r.p.m., are generally only 
slightly different from the basic marine- 
type engines. These heavy engines are 
very dependable, having low upkeep 
cost and high load-lugging character- 
istics that enable them to take high 
overloads without damage. More than 
11,000 ft. of 4'4-in. 16.60-lb. drill 
pipe has been pulled by a single 265-hp., 
slow-speed marine Diesel driving a 250- 
kw. generator that in turn drove a 300- 
hp. electric motor. It is impossible to 
perform such overload feats with high- 
speed Diesel engines, which are also 
somewhat more difficult to maintain 
and have higher upkeep costs. 
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It will be much harder for a direct- 
drive power rig to use high-speed en- 
gines than it will be for a full-electric, 
d-c. rig to follow the high-speed trend. 
Clutching troubles will naturally in- 
crease at high speed, and it is impossible 
to obtain full engine power unless the 
motors are up to rated speed. Until 
torque converters and hydraulic trans- 
missions are made much larger and 
more efficient, direct-drive rigs will not 
have the necessary smooth power con- 
version to do competitive deep drilling. 


Until it is necessary to run the power 
plant at full rated speed, full-electric 
rigs can loaf along at about half or 
three-quarter prime mover speed, thus 
saving engines from much wear and re- 
ducing fuel consumption. It is often 
possible to overhaul the engines by turns 
in surface hole, by shutting down one 
engine at a time and running on the 
full-speed power of the other two. 


The difference in weight of the Die- 
sels suitable for oil-field use is interest- 
ing, for a well-known, 6-cylinder, 265- 
kw., marine Diesel weighs more than 
25,000 lb. with its accessories, as con- 
trasted with the 11,000 lb. weight of 
anew pump scavenging, 500-kw., 1400 
r.p.m. machine. Both are 2-cycle en- 
gines, but the marine type has the old 
crankcase scavenging system. 

For quite some time both Diesel and 
semi-Diesel high-speed engines have 
been built on the 4-cycle principle, but 
the new higher-speed machines use both 
the 2-cycle design and pressure scav- 
enging to increase greatly horsepower 
output per pound of weight. 

Available Diesels range in speed from 
400 to 1000 r.p.m., and gasoline en- 
gines of comparative output from 750 
to 1200 r.p.m. As most of the genera- 
tive equipment available for oil-field 
use rotates at 1200 r.p.m., the engines 
must not only be teamed together, but 
their speed must be increased to 1200 
r.p.m. in order to get full efficiency 
from the generators. 


Power Plant Unitization 


If three motors are used a 6-pulley 
V-belt transmission should be fabri- 
cated with each motor carrying two 
sheaves on its base extension as indi- 
cated in Fig. 1. Three keyed sheaves 
and three jaw-clutched-faced spool 
sheaves should be used in order to be 
able to coérdinate stoppage and power 
requirements. 

Idlers should be made integral with 
the motor skids, which practice will 
save realigning the idlers and pulleys 
on each rig move. Idlers can be best 
unitized at the factory because a more 
compact and accurate setup can be 
made with the better machine tool 
facilities available. The generative unit 
skids do not require idlers, and the 
belts can be kept tight by pushing these 








Fig. 2. Transmission diagram for four engines’, four generators, 
and four exciters 
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units away from the motor skids by 
means of large turnbuckles. 

Foundation skids are usually fabri- 
cated from 8-in. by 12-in. I-beams in 
order to provide a sturdy, vibration- 
free base for the power plant. If the 
plant is properly laid out two 8-ft. by 
35-ft. by 12-in. skids are sufficient, the 
engine and generative units resting 
crosswise on the foundation beams. 

The diameter of the sheaves and the 
number, length, and size of the V-belts 
needed can be determined for both the 
proper loading and the relative speed of 
the rotative units. In transmissions of 
this type the D-section V-belts are 
generally used, with E-section a sec- 
ondary choice. 

It is absolutely essential that the 
motors themselves have a friction 
power-takeoff, but the use of friction 
clutches in transmissions is not gen- 
erally of such advantage as to pay for 
the higher investment and the frequent 
failure, renewal of linings, etc. Jaw 
clutches are sufficient for transmission 
service and need very little attention, 
being so simple their field repair is 
easily accomplished. 


D-C. Generator Characteristics 

The inherent protective power char- 
acteristics of “drooping voltage’’ ma- 
chines are well illustrated in the per- 
centage characteristic curves shown in 
Fig. 4. As the amperage increases (with 


increasing load) the power output rises 
to a maximum at about 110 percent of 
full load amperage. Beyond this value 
the power decreases (along with the 
drooping voltage), and although it is 
possible to pull stalling torques (amper- 
ages) of more than three times nor- 
mal, the prime movers cannot be over- 
loaded or stalled. With such centrol, 
high torque starting, smooth accelera- 
tion, and cushioned shock distribution 
are efficiently accomplished. 

The power plant is designed so that 
the total peak generator output does 
not exceed the total maximum capacity 





Kw. rating of generator < 2.86 
Hp. rating of motor x 2.36 
Hp. rating of motor x 62 
330 X 2.8 

400 X 2.3 

2 


5 
6 
6 
400 5.25 





of the engines and the electric driving 
motors can be stalled without slowing 
the engines to any appreciable degree. 

As the sum total of the currents 
(torques) of the electric driving mo- 
tors is also dependent upon the gen- 
erator characteristics, these torques can 
be limited by design to a safe value 
from both an electrical and mechanical 
equipment standpoint. 

By initial adjustment of generator 
fields the complete protection of prime 
movers, generators, and driving motors 
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is made automatic, regardless of load 
fluctuation. 

“Percentage” characteristic curves 
of the type shown are used by various 
manufacturers to illustrate the behavior 
of a type of machine, and by using 
suitable factors the performance of ma- 
chines of different ratings can be pre- 
dicted. In large electric rig construc- 
tion all equipment must be of the same 
voltage in order to insure flexibility and 
provide for emergency substitution. 

Factors for a 350-volt, 330-kw. gen- 
erator and a 350-volt, 400-hp. driving 
motor would be extended as follows: 


100 percent generator amp. 
100 percent motor amp. 
100 percent motor torques. 
944 amp. for generator. 
944 amp. for motor. 

2100 ft-lb. motor torque. 


By substitution of the above values 
at the 100 percent points on the per- 
centage curves the intervening values 
may be extrapolated. This method will 
give approximate results for any size 
machine of the same make and type. 

The torque of a d-c. motor is almost 
proportional to the armature current, 
and the fundamental design of the rig 
must be built around the ultimate 
torque that the electric motors will 
have to deliver. 

The power output, or time rate of 
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doing work, is the product of the volt- 
age times the amperage; hence, inas- 
much as the voltage is directly propor- 
tional to speed, the need of high-velt- 
age generators to get sufficient speed 
into the motors (when possible) is eas- 
ily seen. 

The elementary electrical equations 
governing the above relations are as 
follows: 

Power in watts 


we xX I 
power = volts amp. 
E=RXI 
volts = res. X amp. 


Heat loss (power) in watts = 
Heat — R X F? 
watts — res. X amp. 

E (voltage) is proportional to speed 
(r.p.m. ) 

I (amperage) is proportional to 
torque. 

In the case of underpowered electric 
rig the above relations establish inefh- 
cient operating conditions. As addition- 
al load is imposed, the needed torque to 
carry this load increases, and as the 
torque is proportional to the armature 
current, the rising current in the series 
field of the generator opposes the other 
small current generator fields protec- 
tively decreasing the voltage and the 
speed to an impracticable value. 

Power transmission to the electric 
driving motors is efficient and the “‘line 
drop” in voltage is low except at high 
amperages when it reaches a maximum 
of 10 to 15 percent of full no-load volt- 
age. Power losses due to heating effect 
are equal to the resistance of the circuit 
times the square of the armature cur- 
rent, but this effect is not to be con- 
fused with the designed decrease in 
generator output at high current rates. 


Compounded Generators 


As stated before, compounding of 
generators is not recommended because 
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Fig. 5. Characteristics of d-c. motor operating on 
parallel generators 
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machines of sufficient size should be 
procured in order to be able easily to 
handle their respective duties without 
other generative aid. Behavior of com- 
pounded machines is discussed because 
some electric rigs are still being de- 
signed using compounding principles 
that are not fully suitable for deeper 
operations. 

If small compounded generators are 
to be used the delegation of work to 
these units makes the power armature 
circuits more complex, and as usually 
applied with small separate engine-gen- 
crator units, results in unequal load dis- 
tribution between prime movers. Even 
if an engine transmission is used, no 
advantages are procured from generator 
compounding as compared with a suff- 
cient number of larger generators that 
need much less complex control. 

For smaller electric rigs the use of 
small mobile engine-generator com- 
pounded units is still feasible, but small 
internal-combustion engines are im- 
practicable and less economical upon 
large rigs. For deep operations the para- 
mount result to be accomplished is the 
balanced concentration of the brutish 
power of any or all engines into any or 
all generators that each in turn are able 
to supply any driving motor. 

The natural tendency of electrical 
manufacturers to introduce complex 
features such as compounding, master 
switches, and other complex control has 
handicapped development of deep com- 
petitive electric drilling because of the 
inability of the drilling industry to ap- 
preciate quickly and properly care for 
such involved and expensive features. 


Parallel Compounding 


Direct-current generators have been 
widely and successfully operated in par- 
allel on smaller rigs and this system of 
compounding is much more applicable 
to drilling operations than series com- 





pounding. By compounding in parallel, 
designers have been able to use the con- 
stant maximum voltage (speed) fea- 
ture to impart desirable rig speed char- 
acteristics with additional paralleled 
generative capacity being added later 
without changing basic rig speed rela- 
tionships. 

While the maximum voltage remains 
constant the output and hence motor 
torque varies almost directly in propor- 
tion to the total capacity that is paral- 
leled. Reference to Fig. 5 illustrates the 
speed (voltage) -torque (current) char- 
acteristics of a motor operating on one, 
two, three, and four generators in 
parallel. 

Generators are so designed that when 
operated in parallel they will not at- 
tempt to reverse rotation in case of 
failure of driving mechanism. In such 
failures the generator will run as a motor 
in the same direction, drawing power 
from its twinned generators without 
resulting damage. 

Two or more d-c. generators of dif- 
ferent rating but identical voltage may 
be operated in parallel to drive pump 
or hoist motors. Such paralleled ma- 
chines must both have “drooping volt- 
age” characteristics in order to be able 
to divide the load in proportion to their 
ratings. 


Series Compounding 


{n series compounding the maximum 
current is constant and each compound- 
ed generator adds its voltage to the 
total to increase the speed in direct pro- 
portion. Such inherent speed fluctua- 
tions are not very applicable to drilling 
methods and as a result series com- 
pounding has not found widespread 
favor. The speed-torque characteristics 
of a motor operating on a single gen- 
erator and upon two series compounded 
generators are shown in Fig. 6. 


(To Be Continued ) 
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Fig. 6. Characteristics of d-c. motor operating on 


series compounded generators 
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In this unit of Monsanto Chemical Company's new plant the alkylation of ethyl benzene processing begins 





Styrene Plant Placed in Operation 


Ata x+ Essential raw material for manufacture of Buna S 





N SEVEN days less than one year 

the Monsanto Chemical Company 
completed construction in the Texas 
Gulf Coast area of a plant for the pro- 
duction of styrene—essential raw ma- 
terial for the manufacture of Buna S 
synthetic rubber. Basic construction of 
the plant began March 17, 1942, and 
the first tank car of styrene left for 
Ohio March 10, 1943. In the Goodyear 
Tire and Rubber Company polymeriza- 
tion plant the styrene was combined 
with three times the amount of buta- 
diene from the West Virginia plant of 
Carbide and Carbon Chemicals Cor- 
poration. Several days later the first 
synthetic rubber jeep tire was fabri- 
cated and delivered to Rubber Director 
W. M. Jeffers in his office in Washing- 
ton. 

Styrene for the manufacture of plas- 
tics had interested Monsanto a number 
of years previously and the company 
began marketing a styrene-base plastic 
in 1938. Intensive research initiated 
in 1939 at its Central Research Labora- 
tories in Dayton, Ohio, resulted in a 
process for styrene production. In the 
Gulf Coast plant styrene is produced 
from ethylene gas and benzene, both 
materials being obtained from outside 
sources at present, although the plant 
is preparing to produce its own ethyl- 


ene. The ethylene is produced by a 
cracking process similar to methods 
used in the petroleum refining industry 
from propane and the benzene is ob- 
tained from coke oven gases. Then the 
ethylene and benzene pass through 
alkylation units for conversion to 
ethylbenzene. As styrene differs from 
ethylbenzene by having two less hydro- 
gen atoms, ethylbenzene is converted 
to styrene by a dehydrogenation unit, 
which removes the hydrogen atoms. 

“An aromatic hydrocarbon com- 
pound having a double bond,” is the 
description given styrene by chemists. 
The key to the usefulness of styrene is 
the double bond in plastics and syn- 
thetic rubber, as these bonds enable in- 
dividual molecules of the compound to 
be “linked” or “hooked” together into 
long chains. Hooking the molecules to- 
gether is termed polymerization and 
radically changes the appearance and 
the physical and chemical properties of 
the material. Polymerization of styrene 
alone changes it from a clear-white 
liquid to a hard, dense glass-like sub- 
stance. Polymerization of styrene and 
butadiene together in the correct pro- 
portions results in Buna S rubber. 

An agreement was completed be- 
tween Monsanto and the Rubber Re- 
serve Company in November, 1941. A 
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rubber produced from ethylene gas and benzene 


by C ie Pryor, Associate Editor 


site was selected on property formerly 
occupied by sugar refinery buildings. 
This location is near the sources of raw 
materials; some facilities on the prop- 
erty could be rehabilitated for use, and 
the waterfront location supplied un- 
limited quantities of cooling water, 
necessary in the process. Before piling 
could be driven, part of the plant site 
covering 13'/2 acres was filled in with 
material dredged from a nearby bay. 

Construction of the plant required 
13,250 tons of steel and iron, 290 tons 
of copper and alloys, 260 tons of alloy 
steel, and 16 tons of nickel alloys. 
Twenty percent of the plant is under- 
ground. 

Information concerning the plant 
released by government censorship in- 
cludes the major unit of the plant, the 
distillation tower, which is equivalent 
to a 20-story office building. The water 
pumping unit of the plant is capable 
of pumping 35,000 gal. per min. of 
water, which is sufficient to supply a 
city of 500,000 inhabitants. The plant 
is lighted in such a manner that the 
crew of an airplane passing overhead is 
unable to see it, yet from the ground 
the lighting is a brilliant spectacle. 
Complete blackout can be effected in 
60 seconds and still the plant can re- 
main in full operation, in event of at- 
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tack by enemy planes or submarines. 
Construction of the plant involved 
numerous complications and difficul- 
ties. Highly technical in design and 
operation, basic style of the plant is the 
refinery type of construction and em- 
ploys explosion-proof electrical equip- 
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ment throughout as well as advanced 
types of control instruments. 

From the beginning, the project was 
recognized as a large one, but it was 
impossible to anticipate developments 
that took place after construction be- 
gan. Size of the plant was increased or 





Control room where the most minute operation is recorded 
and adjustments made in the manufacture of styrene 
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Reaching into the sky 20 stories above 
ground level is this distillation tower, 
essential unit of the styrene plant 
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altered steadily from January until Au- 
gust, 1942, which presented a constant 
stream of new problems to the engi- 
neering organization. The main difh- 
culty encountered was the closeness 
with which construction crowded de- 
sign. This was not a plant that could 
go from the laboratory design stage to 
working pilot plant stage and then in- 
crease in geometric proportions as the 
design was improved and “‘bugs” were 
removed. It was required that large 
scale production be the first step after 
the laboratory and construction of the 
plant. Some idea of the vastness of the 
project is obtained from the fact that 
the styrene produced by the plant com- 
bined with three times as much buta- 
diene from other sources, would supply 
the amount of rubber that normally 
would be produced from 60,000,000 
rubber trees, on 600,000 acres of land. 

Before working drawings were be- 
gun, capacity of the plant was set at 
3000 tons per year. Changes in design 
to increase capacity were rapid, rising 
from 3000 to 6400 tons, then to 10,000 
tons. In January, 1942, capacity was 
revised upward to 20,000 tons, in April 
to 40,000 tons, and finally, in Septem- 
ber to 50,000 tons. In full operation a 
substantial part of the styrene pro- 
duced in the United States for Buna S 
rubber will be produced in the plant. 

Information and photographs for 
this article were supplied by the Mon- 
santo Chemical Company and were re- 
leased for publication by the Bureau of 
Public Relations of the War Depart- 
ment, the Defense Plant Corporation, 
and the War Production Board. 
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The water pumps supply 35,000 gal. per min., equivalent to 
the requirements of a city of 500,000 population 
\ 
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REFINERY PRACTICE 








Seman Operating Man 


Vocational Class Proceedings in Refinery Engineering 


P 753. 


Refinery Practice for the 





Manufacture of Lubricating Oils 


Class Meeting No. 10( Continued) 


Nork: Throughout the class proceedings, no attempt 


made to distinguish the identity of the pupil speak- 


ng. When a series of remarks is made by pupils it 
usually denotes an interchange of discussion among the 
class members themselves. 

Pupil: We were discussing hydro- 
dynamic lubrication. 

Pupil: Yes, and as was said, we have 
two surfaces AB and CD (Fig. 23), and 
we draw planes vertically shown by 
dotted lines through those two surfaces 
and pump oil into this side and put pres- 
sure F on AB. This is one body of oil. 
As that pressure is increased, the oil 
lines will tend to deform as between 
A'B' and CD. The components of all 
those little forces will be pushing 
against the plates of oil and will be 
pumping out the side. That force, of 
course, becomes very great at times. 

Leader: Capillary force or surface 
tension? 

Pupil: That explains the reason you 
are forcing the oil in there. 

Pupil: In fluid friction, you are forc- 
ing the oil in and the actual opposition 
to the shearing stress is the force that 
pushes it up. 

Leader: Sort of a wedging action? 

Pupil: Yes, the actual viscosity of the 
oil holds the plates. It is the force in- 
side the oil. This force has been con- 
nected with the force required to tear 
the molecules apart. That was illus- 
trated as not being the case at all, as 
water flows very freely and it took 
360,000 Ib. per sq. in. of pressure to 
pull the molecules apart when actually 
it is a very fluid material; then you can 
go on forcing this oil between inclined 
plates; where the distance between the 
plates vary (as in Fig. 24), your forces 
go into something like this and EAC 
is all the oil that comes out, whereas 
you are actually pushing in FBD. The 
rest of it has to come out at right angles 
to that plane. The component of the 
force tends to come over in AGB shape. 
You have your bearing rotating in oil 
and you have the same thing going on 
in your bearing. We can go back to 
Fig. 20 and find that that holds true. If 
you increase the speed of rotation of 
that bearing, you increase the 

ZN 
P 
The greater the viscosity and the 


greater the speed, the more oil film will 
be forced in between the metal surface. 

Pupil: The greater the pressure, the 
less it will be forced to move? 

Pupil: Yes. 

Pupil: If you have too heavy an oil, 
it will not run at all? 

Pupil: That is true. 

Leader: Is the cohesive power of the 
oil so great that it will fail to penetrate 
in sufficient quantities to provide lubri- 
cation? 

Pupil: Yes. I read quite a discussion 
on internal combustion. 

Pupil: 1 want to ask if you can have 
boundary lubrication in a condition like 
that? 

Pupil: Yes. 

Pupil: 1 thought boundary lubrica- 
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tion could only exist between two im- 
mobile parts. 

Pupil: If you raise the pressure up to 
12,000 lb. per sq. in., you will have 
boundary lubrication. 

Pupil: If your surfaces are not mov- 
ing, you don’t need boundary lubrica- 
tion anyway. 

Pupil: Perhaps if you would re-define 
fluid lubrication and boundary lubrica- 
tion, it would be clear. 

Pupil: All right (reads definition). 

“Boundary friction * * * including: 
(1) dry or solid friction, which occurs 
between perfectly clean, dry, solid sur- 
faces; and (2) thin fluid friction, 
which occurs between solid surfaces 
partially or completely separated by a 
film of fluid so thin that the unknown 
intermolecular forces between the fluid 
and solid surfaces determine the char- 
acter of the frictional resistance.” 

Boundary friction could be anything 
less than fluid friction. 
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Pupil: You get seizure on these wear- 
test machines. You have perfect lubri- 
cation; I don’t see why you have seizure. 

Leader: This is a discussion on normal 
machinery. 

Pupil: 1 don’t see why you get seizure 
with perfect lubrication. 

Pupil: If you don’t have the right 
lubrication, the right weight, you are 
going to have a film break-down. 

Pupil: Anytime you get past the fluid 
stage—that was the general idea I got. 

Pupil: You don’t have any friction 
in a motionless stage. 

Pupil: Let us define ‘‘motionless.” We 
have here a motionless block and a mo- 
tionless plane and we are feeding a lub- 
ricant between them and this lubricant 
is moving. That is not, in my opinion, 
a motionless existence, because this lub- 
ricant might as well be stationary and 
the bearings keep moving. When this 
all becomes motionless, unless the bath 
holds the lubricant in place, it is go- 
ing to flow away and the block is going 
to come to rest on the plane, and then 
you will have boundary conditions un- 
less you have this filled with sorghum 
or something strong enough that it will 
not flow away. Does that help any? 

Pupil: Do you think they approach 
that boundary lubrication in any ma- 
chinery? 

Pupil: All automotive engines ap- 
proach it, and every time you start or 
stop your car you have boundary lubri- 
cation. 

Pupil: In boundary lubrication, | 
should think that time would be the 
most important factor. If you give the 
oil time enough to flow away, then you 
have a boundary lubrication. 

Pupil: If your oil is still flowing, it 
is not motionless. 

Pupil: If you don’t have boundary 
lubrication, why is it the petroleum in- 
dustry spent millions of dollars devel- 
oping a hypoid gear lube? 

Pupil: Hypoid gears could not be 
lubricated with a mineral oil. 

Pupil: Someone asked what viscosity 
oil would be required for the internal- 
combustion engine, and why, if any, 
additive agents should be used. I don’t 
remember, but if somebody wants to 
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ask some questions, maybe I can remem- 
ber enough to answer. It is indicated 
that in a piston operating in a cylinder 
block between the cylinder walls and 
the piston, there is not much pressure, 
and an oil must be used that when it 
gets into the combustion chamber it 
will be carried away without forming 
any more carbon than is necessary. It is 
impossible to keep that oil out of the 
combustion chamber because of the 
operation of the piston in the block, and 
it is indicated that the maximum pres- 
sure on the piston wall would be about 
15 lb. The average piston pressure dur- 
ing a complete cycle is about 275 lb. 
per sq. in. exerted on the block, but the 
velocity is high, I believe 1000 ft. per 
second. That helps the lubrication and 
keeps the oil film between the metal 
surfaces and permits the use of a low 
viscosity oil. 

Pupil: Isn’t the pressure zero at the 
end of each stroke? 


Pupil: Yes, but you have to take an 
average on that. 

Pupil: Did the articles you read indi- 
cate that the application of lubrication 
—bearings and internal-combustion was 
constant—that you could design the 
lubricant to get the advantage of boun- 
dary lubrication? 

Pupil: It fluctuates. The pressure is 
high at one point and then the reverse. 


Pupil: Peak loads are designed so you 
will not get any boundary lubrication 
at the peak. 

Pupil: There was one interesting 
thing I found: On your bearings, say 
this is your main bearing and you have 
your connecting rod coming out here. 
This is your top load, which we will call 
the maximum pressure approximately 
at that point. On your bearings tests 
failure has never been at this point, but 
always at the point of reversal. 


Pupil: That is due to the velocity. 

Pupil: Is it maximum or minimum at 
that point? 

Pupil: Minimum. 

Pupil: Minimum velocity and pres- 
sure also. 

Pupil: Minimum pressure, but I don’t 
know—I did not quite understand just 
why that would be true. Do you know 
why that would happen? Why failure 
would always be at this point of re- 
versal? 


Leader: Are we talking about con- 
necting rod bearings? 

Pupil: Yes. 

Leader: No, 1 don’t know why it is. 

Pupil: 1 would not know unless all 
the fluid has flowed away from the bot- 
tom bearing because there is no velocity. 
Any other questions? From the infor- 
mation available, it was indicated that 
an oil with as low viscosity as possible 
should be used in internal-combustion 
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engines and that narrow cuts were best. 

Pupil: Does the oil subjected to pres- 
sure become a plastic? When the oil is 
compressed down to minimum thick- 
ness on the surface of the metal, one 
millionth of an inch, does it lose its 
bulk when it becomes that thin? 


Pupil: 1 don’t know. I do not believe 
that an oil recommended for internal- 
combustion engines having as low vis- 
cosity as will do the job, and a maxi- 
mum pressure as high as 3000 Ib. per 
sq. in. on a piston, would be compressed 
into a plastic. I think they would be 
tied to the metal surface due to pressure 
so that they probably would not wipe 
off very easily. 

Pupil: You can’t compress any lubri- 
cant into a solid. 

Pupil: Is a plastic a solid? 

Pupil: Yes. 

Pupil: Does an oil lose its oiliness 
throughout? 

Pupil: As we know, the animal and 
vegetable fats have much greater lubri- 
cating value than any mineral oil; their 
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objection is their instability. They 
might become unstable after they have 
been used, but so far as the actual mole- 
cules of mineral oil having the same 
oiliness, I believe they have; however, 
if you change the chemical structure, 
you might have some plastic. 


Leader: We have had two conflicting 
statements. One of those was that the 
oiliness did not count until you ap- 
proached the point of failure in lubrica- 
tion; that what was actually control- 
ling the oiliness was the internal fric- 
tion of the oil. The other statement 
is that oiliness is the unexplained dif- 
ference between the friction factors of 
two or more oils whose viscosities are 
the same. That presents two schools of 
thought. I thought if anybody believed 
in it implicitly we might arrange a 
debate. 

Pupil: I don’t believe that those two 
statements are conflicting. The differ- 
ence would be much greater when you 
get down to facts. You said it was the 
difference tetween the friction expected 
and the friction obtained. 


Leader: The view was taken that with 
moderate lubricating conditions, oili- 
ness is not involved in making better 
performance. We are talking about a 
typical oil that has been produced. Is 


that essentially one of the viewpoints? 
Pupil: So long as you have fluid lub- 
rication, oiliness has nothing to do with 
it. 
Leader: Perhaps the maximum pres- 
sure would be on the rod bearing. Does 
it always have fluid lubrication? 


Pupil: Good lubrication does not de- 
pend on oiliness but on viscosity and 
viscosity is the friction that the oil has 
in the fluid? 

Leader: There is quite a difference of 
opinion on that subject. One company 
has been criticized by executives of 
other oil companies for maintaining 
that an oiliness agent was needed. 

Leader: English writers agree that 
oiliness does not enter into the picture 
until the point of failure is reached. In 
ordinary lubrication, that point would 
not be reached. 

Pupil: The idea I got was that the 
oiliness of an oil was its ability to cover 
and adhere to the surface—the wetting 
ability. Additive agents are for that 


purpose. 
Class Meeting No. 11 


Leader: The announced subject for 
this meeting, as we wrote it out several 
months ago, is as follows: Lubricating 
problems faced by consumers, review 
of compounded oils not previously dis- 
cussed, and what shall the manufac- 
turer do to improve oils. We talked 
about that some at the last meeting and 
about service requirements and what 
the consumer problem was in regard to 
the automobile engine. We talked about 
automotive engines and all that we said 
referred not only to gasoline engines 
but also to Diesel engines; however, 
Diesel engines have a special problem 
and each one of these is worthy of 
many hours study, therefore it will 
only be possible to mention the subject 
briefly. The compression ratios of about 
7 in gasoline engines increase to some- 
thing like 16 to 17, or even more in a 
Diesel engine. That suggests heat and 
more heat and greater pressure, so all 
that we have said concerning automo- 
tive engines is emphasized in the case 
of Diesel engines. Therefore, these addi- 
tive agents certainly would seem neces- 
sary for Diesel engines. Then there is 
still another characteristic that we did 
not discuss, and that is the character- 
istic of detergency; it is that character- 
istic of being able to remove foul sub- 
stances and to carry solids in suspen- 
sion in colloidal form. There are some 
metallic compounds that have been de- 
veloped for Diesel engines and are used 
as addition agents. The question is asked, 
“Why do we need these in Diesel en- 
gines and not in gasoline engines?” 
Some people think we need these in 
gasoline engines such as buses and 
trucks. As mentioned, in the case of 
Diesel engines there is not only the 
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problem of decomposition, but also the 
problem of heavy ends from the fuel, 
which probably quite often will be in a 
solid condition. The need for detergency 
is admitted, therefore, and is being 
taken care of by addition agents in 
Diesel engines. We will pass on unless 
some of you wish to add some com- 
ments. 


Pupil: Is it a fact that an oil is used 
considerably longer without changing 
in Diesel engines than in gasoline en- 
gines? 

Leader: 1 don’t remember. 

Pupil: 1 was talking with an engineer 
of a light plant where Diesel engines 
are used and he said some of the oil they 
are recycling has been in use for as long 
as three years, with a turnover about 
once every three years. 

Pupil: It was my understanding that 
he said they just kept on using it and 
put in a cotton waste filter. 


They add to it every few months, 
but it takes three years to handle a com- 
plete turnover. They send it in for 
analysis every two or three months. 


Leader: Any other comments on Die- 
sel engines? That is a very interesting 
point; however, you also realize that 
in the case of large stationary engines, 
oil, gasoline, etc., some have reclama- 
tion systems also. 


Pupil: My question was in regard to 
a comparable automobile engine. 

Leader: 1 do not believe there is any 
particular difference in the length of 
service. 

Pupil: What are the samples checked 
for and what do they show? 

Pupil: The samples are compared with 
new oil. 

Pupil: Undoubtedly the acidity in- 
creases. 

Pupil: It would have to be a rigid test 
before much could be determined. If 
an oil could be run three years, that 
would seem to substantiate the theory 
that oil does not wear out but is only 
contaminated. 

Pupil: Looks as though it would de- 
pend on the amount of wear on the 
bearings and equipment. 

Leader: How would you determine 
that? 

Pupil: You might shut the engine 
down. 

Pupil: It would be easier to check the 
oil. 

Pupil: 1 know of one case of natural 
gas engines that operated continuously, 
oiled by a drip system where recovered 
oil had been used for years and was run 
through a filter, but they never did 
throw the oil away. They operated the 
engines on a large scale with very little 
trouble. 

Leader: \ have attended $.A.E. meet- 
ings where fleet operators stated they 
had engines which had operated from 
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two to three years and all they did was 
add oil. 


Pupil: They could run dilution tests 
and viscosities and tests of that nature, 
and if they came out comparable to 
what the new oil was, it would be all 
right. 

Pupil: Maybe it does not wear out— 
does it? 

Pupil: What is meant by “wearing 
out?” 

Pupil: In some of these service tests 
they run the oil until the acidity builds 
up and the oil is unfit for use. 


Pupil: They filter it through Fuller’s 
Earth and keep the viscosity down. 


Pupil: 1f the oil is decomposing, the 
viscosity of the oil would increase if 
dilution had taken care of that factor. 

Leader: Oil doesn’t wear out but 
chemical changes make it desirable to 
remove it. 

Pupil: 1 don’t think the question of 
wearing out is very difficult. 

Leader: Apparently this thickening 
is due to the production of resins and 
resins are very undesirable. 

Pupil: You can call them varnishes. 

Leader: These oils, when they become 
thick, often do not drain from the 
crankcase. 

Leader: About 1926 one company 
took the initiative in developing a rear 
axle drive assembly that at that time 
was outstandingly different from all 
others. The first car to adopt it was the 
1926 Packard. I am referring to the 
Hypoid gear. 


( Writes) 
Year Average Gear tooth 
1924 1185 Loads per in. of 
1930 1475 tooth face 
1936 1720 
1937 1715 
1939 1720 


These are the average gear tooth per 
in. tooth face as determined by the 
company on the average cars most com- 
monly sold. I have a year-to-year table, 
but am only taking excerpts from it. 
That increase comes about through the 
higher compression engines. About this 
time other manufacturers began using 
the Hypoid gear and now almost all 
are using it and there is not much 
change since 1936. 

Pupil: Does that average mean it is 
the maximum tooth pressure you will 
obtain? 

Leader: Yes, in high gear. 

Pupil: Is that lb. per sq. in.? 

Leader: No, per in. of tooth face 
and thus is only a rough index. The 
Hypoid gear and the conventional gear 
assembly look so much alike that most 
of us could hardly tell the difference if 
we examined the gear and pinion re- 
moved from one another; however, 
there is a difference in the shape and the 
fact is that in the conventional gear the 
tooth has a longer contact surface and 
in the case of the Hypoid gear, it slides 
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a little. There is a slight sliding action, 
but normally this is considered to be a 
rolling action. The pinion slides on the 
tooth of the gear and the rubbing action 
causes a problem of gear lubrication. 
You can see that there might be need 
for stronger teeth, and the fact of the 
matter is that something was found to 
be needed because the failure is largely 
the result of fatigue on the teeth and 
by extensive tests it has been indicated 
that by the change of design the fatigue 
values in the Hypoid gear are five times 
as great as for the conventional gear. 
The strength of the latter is estimated 
to be about 50 percent greater than in 
the case of the Hypoid gear. There are 
various types of Hypoid lubes that have 
been developed to meet this situation. 
The first need is the passenger car and 
the passenger car as compared to heavy- 
duty operation. The passenger car will 
have a smaller running gear and it goes 
so much faster, perhaps 60 to 80 mi. 
per hr., whereas other vehicles will do 
mostly 30 to 40 mi. per hr. So by devel- 
oping and finding out the difficulties 
and bringing them all down to date, it 
has been found that the sulphur type 
compounds have been superior in the 
case of the fast running passenger car. 
Then if you take this same lubricant 
and attempt to use it for heavy duty, 
it probably will fail and not only does 
it fail, but it fails rather miserably be- 
cause it becomes an abrasive. At the 
last meeting we talked about the addi- 
tion of sulphur to metal and that is 
what takes place here, combining sul- 
phur with metal and getting metallic 
sulphide, which is a film and serves to 
separate even under extreme pressure. 
The test showed 400,000 Ib. per sq. in. 
as being encountered from time to time. 
In the heavy-duty engine, if the sul- 
phur has failed, they work with chlo- 
rine and chlorine type compounds 
bridge that gap. So with the passenger 
car, the characteristic would be high 
rubbing speed. 

( Writes) 

Passenger car Heavy duty 
High rubbing speed High torque 
Heavier pressure 

Pupil: One test was made using 2 
percent sulphur at 20,000-lb. pressure 
and the coefficient of friction was only 
0.077, and on the same oil using 10 per- 
cent lead oleate it was 0.11. 

Leader: Ordinarily this soap is not so 
well thought of as lead naphthenate, is 
it? 

Pupil: No. 

Leader: There are about five different 
groups worth thinking about that are 
being used for these purposes: 

( Writes) 

. Lead soap and sulphur. 
Sulphur chloride. 
Sulphurized fatty oils. 
Chlorinated compounds. 
Phosphorous compounds. 
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some of these are going to be com- 
promise products, and some of these 
compromise products have not been 
very good. I am not going to condemn 
any of them because I don’t know which 
is which. Have any of you had any ex- 
perience with phosphorous compounds? 
These five groups possibly cover most 
of the products. As early as 1937 the 
Chevrolet Motor Company had ap- 
proved about 82 different compounds, 
commercial brands, so we are attempt- 
ing to classify a large number in a small 
number of groups. Some day these will 
resolve into relawively few groups of 
extreme pressure lubricants. I think we 
are doing that now rather swiftly. Re- 
garding temperatures that are enceun- 
tered, the maximum temperature of the 
oil is approximately 400°F. in that film. 
General Motors, by using them in cars 
on the proving grounds, have found 
that temperatures of 80° to 100°F. 
above atmosphere result. So you can see 
that the lubricants are subjected to a 
very severe duty. General Motors also 
have found that under extremely high 
pressures the lubricant definitely hard- 
ens and becomes an abrasive. To give 
you some idea of a typical product: 

(Writes) 

Lead soap as oxide 1.5 percent 
Sulphur 3.0 percent 
Viscosity (@ 210-95 Saybolt Universal 

Pupil: What percent purity is that 
supposed to be? 

Leader: 100 percent. These would 
have viscosities of about 95. The actual 
requirement is to not corrode the facili- 
ties. They may get dissolved, but if the 
film becomes firmly attached to the 
metal and serves as a coating against 
corrosion, it is successful. 

Pupil: During some of our early 
work with extreme pressure lubricant 
a truck was used for the test and when 
they tore the rear end of it down, the 
only evidence of corrosion was on a 
bronze bushing and it was really bad. 

Pupil: Just black, or pitted badly? 

Leader: Quite often the bronze bush- 
ing will become black, but it will clean 
right off. 

Pupil: It showed definite pock marks. 

Leader: We have asked two people to 
give us some discussions of the grease 
situation tonight. One is going to talk 
on the manufacturing end of it and the 
other on the chemical end. Let us have 
the chemical part first. 

Pupil: In handling this subject, I 
thought perhaps it might be better to 
go into the thing rather generally and 
| believe it would be well first to 
give a short history of grease. It has 
been brought out earlier in this class 
work that an examination of lubricants 
from axles of ancient Roman chariot 
wheels revealed the presence of fatty 
material and also some metallic sub- 
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stances, enough that it was stated it 
was indicated that soap was used. That 
was probably the first evidence we had 
of lubrication with grease. As far as 
grease as a lubricant is concerned, it 
dates back about as far as the develop- 
ment of petroleum. Earlier than that 
there were many mechanical mixtures 
and maybe some soap-thickened oils, 
but they were all fatty oils and no min- 
eral oils. The first reference to a mix- 
ture of soap and mineral oil was about 
1845, about the time petroleum began 
to come into the picture. Right here I 
should stop and define what I am going 
to call grease. I would say it was a soap- 
thickened mineral oil. There are many 
compounds on the market called grease 
that do not have any soap in them, but 
are merely meehanized mixtures of sol- 
ids or semi-solids with mineral oils. 
Some of the first lubricating greases 
prepared about 1773 were lead soap 
greases and that is rather odd inasmuch 
as you know that lead soaps do not have 
any appreciable thickening effect on 
mineral oils. The only application for 
lead soap greases we have today is in 
extreme pressure lubrication. The mod- 
ern type of lubricating grease was first 
manufactured about 1875; the actual 
mixture of hot or cold soap with oil. 
They had a sett grease before that time. 
One of the things that followed grease 
up to quite recent years was that grease- 
making was quite an art. When the 
greasemaker went to a place, he took his 
own formulas with him and told no- 
body what they were and when he left 
he took the formulas with him, and 
there was not much in the way of a 
control test—he just made it like he 
wanted it and trusted to his own judg- 
ment. I don’t mean to say that recently 
we have gotten away from art in grease- 
making; there is still a lot of art to 
grease-making, but we are approaching 
the point where it is almost entirely a 
chemical engineering problem. There is 
still a lot of art to making emulsion of 
colloidal substances; however, as you 
know, the modern trend in machinery 
is toward lubricating more mechanical 
parts by oils and less by grease; conse- 





quently, you would think that the con- 
sumption of grease would decline, but 
it has not. There is so much more mech- 
anized equipment that there is more 
demand for grease than there was sev- 
eral years ago; however, it is more of a 
specialized nature and isn’t a cure-all 
for lubrication. You have to manufac- 
ture grease for a particular service. | 
believe I can state that all the larger 
manufacturers of lubricating greases, 
such as the larger oil companies, are do- 
ing research work in an effort to im- 
prove the products they have in order 
to meet competition. One of the big 
improvements in the last few years is 
the use of better lubricating oils. Only 
such greases as axle greases, which are 
sett products, and cup greases use cheap 
grade oil, and by cheap I mean either a 
poor grade or non-viscous oil. Before 
going into the theory of colloidal struc- 
ture greases, I think it might be well to 
list the classifications of greases. I am 
not going to list these in the order of 
their importance, because I don’t know 
that. To us probably the mixed soap 
would be the most important, but most 
discussions take up calcium soaps first, 
and then, of course, sodiurn soaps and 
mixed sodium calcium. 

( Writes) 

1. Calcium soaps. 

2. Sodium soaps. 

3. Mixed sodium-calcium. 

4. Aluminum soaps. 

5. Lead soaps. 

The fifth classification does not come 
directly in this discussion. Lead soaps 
and zinc soaps, etc., do not have much 
importance commercially. I believe 
there is some zinc soap used; by these 
soaps I mean soaps using mineral oil 
in preparing the grease. Regarding the 
colloidal structure of greases there 
are many theories and not many ac- 
tual facts. There are theories regard- 
ing what the actual colloidal struc- 
ture of the grease is. One thing we 
know, in order to have a colloidal or 
emulsion structure, we must have two 
phases, solid and liquid, and in most 
cases we have a third phase, which is 
water. Your solid is a soap and your 
liquid is mineral oil and water that may 
have various effects on the emulsion, 
depending on the type of soap and the 
amount of water, etc. Regarding solu- 
bility, we might draw a curve here on 
the solubility of the soap in oil. (Fig. 
25.) Nearly all soaps are soluble to some 
extent in oil and we will say here is 
400°F. and we will say that this is 
grams in 100 cc. of oil. This is merely 
diagrammatical. We begin at this point 
and probably don’t have any solubility 
and then the curve starts upward, and 
then flattens out. This isn’t an actual 
case, but is just about what takes place. 

(This series will be continued in an 
early issue of The Petroleum Engineer.) 
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xp Working knowledge of entropy important to an understanding 
of the internal-combustion engine, and to applying the funda- 


mentals of thermodynamics in practice 


Seale 


WORKING knowledge of entropy 
is an important aid in understand- 
ing the internal-combustion engine, its 
development, and improvement. The 
concept of entropy is indispensable as 
an idea in the study and application of 
the fundamentals of thermodynamics. 
Carnot originated the concept of en- 
tropy in the development of his cycle. 
The Carnot cycle is a theoretical cycle, 
known as a perfect cycle for producing 
work from heat while operating be- 
tween fixed temperatures. It is the cycle 
by which all other cycles are judged, 
and the one that Dr. Diesel intended to 
achieve in practice when he developed 
the engine known as the Diesel. 

Entropy may be specifically defined 
as a concept, or an idea. Fundamentally, 
it is only a mathematical ratio. It is not 
measured like pressure, volume, and 
temperature. Entropy is the ratio of 
heat change divided by the absolute 
temperature. It is sometimes referred to 
as the distribution factor of heat, where- 
as the temperature is the intensity fac- 
tor. As in physics, force is the intensity 
factor, distance is the distribution fac- 
tor, and work is the product. Entropy 
has no basic unit, however, and only 
the change in entropy is significant. 
Changes in entropy are measured in 
what are known as “units of entropy,” 
and there is no other name applied to 
such changes. 

In the study of entropy, diagrams are 
given both on the PV (pressure-vol- 
ume) and TS (temperature-entropy ) 
axes. These make it easy to establish in 
our mind a mental picture of each proc- 
ess on both axes. For example: It is as- 
sumed that 1 Ib. of air is heated at con- 
stant pressure from 60 to 61°F. As en- 
tropy is computed on the absolute scale, 
these figures become 519.6 and 520.6°F. 
abs. (459.6 + 60 = 519.6, etc.) Air 
has a specific heat of 0.240, and the heat 
added during one degree temperature 
change may be found from the expres- 
sion: 
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H = WC,(T, —T,) 
= 1 X 0.24(520.6 — 519.6) 
= 0.24 B.t.u. . equation (1) 
where: 
H = changeinheat content (B.t.u.), 
W = weight of gas, 


C = specific heat of gas at constant 
pressure, 

T, == initial temperature (abs.), 

T.. = final temperature (abs. ) 


And, as the entropy change is by 
definition: 


0.24 
oc &, = 


0.0004615 entro- 
520 


H 
T 
py units. 

The value of 520 represents approx- 
imately the average temperature during 
the change. Again, suppose the same 
process is repeated for 1 lb. of air be- 
tween the temperatures of 190°F. and 
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191°F, (649.6 and 650.6°F. abs.), the 
entropy change is approximately: 
ds, =":74_ 9 000369 units of 

2 = Fs ~ 1:000369 units of entropy 
where: 

dS == increment in entropy. 

Again repeat the process for 330 and 
331°F., which is 789.6 to 790.6°F. abs., 
or an average of 790°F. abs. Then the 
change in entropy corresponding would 
be: 


dS, 0.24 


ho 0.000304 entropy units. 


Note that the letter d denotes an in- 
crement change, and S entropy, so dS 
denotes a minute change in entropy. 
Note also how the entropy decreases for 
each heat unit as the temperature de- 
creases. On the T-S axes or plane, the 
areas shown represent heat change. This 
is to be expected. From a study of 
Fig. 1 it can be seen that as each unit 
of heat is added the temperature will 
increase uniformly and that the areas 
representing heat must increase uni- 
formly. If, however, each heat incre- 
ment (temperature) increases one di- 
mension and the area remains the same, 
then the width or distribution must 
continue to decrease. This is a contin- 
uous smooth curve, and can only be 
defined by the usual equation from the 
calculus: 


S. 
H= TdS 
S; 


Expressing the equation in the differ- 
ential form: 


equation (2) 


"Ee 
H = we | dT 
Be 


equation (3) 


These equations may be accepted 
without derivation and will not be 
equated for values here. Natural log- 
arithms are used in the equations usually 
employed. These are logarithms to the 
base e= 2.781828, instead of the com- 
mon logarithms to the base 10. They 
are converted from base 10 to base e by 
multiplying the base 10 logarithms by 

(Continued on Page 46) 
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Here they ‘are, Mr. : Bay ... the compressors — 
that the gas industry needs ... rugged, dou-— 
ble-acting horizontal units, G-MV's, 4-cylin-— 
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We are ready to build compressors for the 
vital needs of the gas industry, Mr. Bay... 
just as fast as the gas industry is ready for 
the compressors. 
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Fig. 1. Illustrating the principle 
of entropy 
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(Continued from Page 43) 
2.3026. For example: Find the increase 
in entropy of 3 Ib. of air heated at con- 
stant pressure from 40°F. to 270°F., C, 
for air = 0.240 

Solution: 40°F. = 500°F. abs., and 
270°F. = 730°F. abs. 


, T 
1S. = WC log. —* 


T, 
Ts a 1.46 
T, 500 
log. == 1.46 = 0.3784 
‘S, = 3 0.24 (0.3784) 
= 0.27245 units. 


These are “entropy units” and repre- 
sent only a change in entropy from 
point 1 to point 2, as there are no abso- 
lute units for either point. (See Fig. 2.) 


Example: Find the increase in en- 
tropy for the same conditions as the 
above example, but assume the heat is 
added at constant volume instead of 
constant pressure. C, for air is 0.171. 





—— rrr rrr er 


Fig. 2. Temperature-pressure-volume 
plotted on the T-S axes 
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Solution: ,S, = s * 0.171 & 0.3784 


0.19412 units. 


Example: Let 5 Ib. of carbon dioxide 
(CO,) expand isothermally at a tem- 
perature of 140°F. from a volume of 6 
cu. ft. to a volume of 18 cu. ft. (a) 
How much work is done during the 
process, (b) How much heat is added, 
and (c) What is the change in entropy 
during the process? 


Solution: 140°F. = 140 + 460 
600°F. abs. 
(a) Work wRT log, r 
r — expansion ratio 
18 
. 
6 
log. 3 1.0986 
Work 5x 35 XK 600 (1.0986) 
115,353 ft-lb. 
W £33,323 
(b) Heat added = — 
778 778 


148.27 B.t.u. 


Process Line Constant Sym- 
element bol 

Constant pressure A-1 Pressure P 
Isothermal A-2 Temperature T 
Adiabatic A-3 Entropy S 


Constant volume A-4 Volume V 

It is no simple matter to recognize 
the paths of these processes on the 
respective planes. Only a continued use 
and study of them makes it possible to 
identify the various processes in a gen- 
eral way. In the solution of problems 
it has been found advantageous to 
sketch all gas processes on both planes, 
not necessarily to scale. 


Otto Cycle on PV and TS Axes 
The Otto Cycle consists of two adi- 
abatics and two constant volume proc- 
esses. These well-known diagrams are 
shown in Fig. 4. The notation of points 
and lines are the same for both axes. 
The line A-B is an adiabatic (constant 
entropy) compression. During this 
process the temperature increases due to 
work done by the piston on the gas, but 
no heat is added to the gas. Line B-C is 
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Fig. 3. Showing the four key processes on the PV and TS planes or axes 























H, 
(c) Entropy change = > 
= win canll 0.27412 units of entropy. 
600 


Each of these examples shown above 
are plotted on the T-S axes in Fig. 2, 
and the process is indicated as designed 
by symbols as follows: 

P = constant pressure, line 1-2, 

V = constant volume, line 1-3, 

T = constant temperature, line 4-5, 

and 

S = entropy, also constant, line 6-7, 

for which no example is given. 

This is the adiabatic process, and it is 
important to observe that the compres- 
sion and expansion lines on both the 
Otto and the Diesel cycles are theoret- 
ically adiabatics. 


Comparison of Processes 


Fig. 3 shows the four key processes 
on the PV and TS planes or axes. These 
are as follows: 


a constant volume process during which 
the gas charge in the cylinder is burned, 
and heat is liberated resulting in a tem- 
perature increase. This is the constant 
volume process, and for the purpose of 
comparison, the constant pressure proc- 
ess is shown as a dotted line on the TS 
axes. C-D is the adiabatic expansion, 
which is also identified as the “working 
stroke” of the cycle. Here, the gas ex- 
pands, converting its heat into work on 
the piston, and allowing the tempera- 
ture of the gas (now burned) to de- 
crease. Line D-A may be considered a 
constant volume reduction process, 
however, in actual practice the’ heat is 
rejected or exhausted. The exhaust and 
intake stroke have no place on the the- 
orectical diagrams, as theorectically no 
work is done and no thermal process 
occurs. 


On each diagram, the points define 
the instantaneous conditions, the lines 
define the process, and the areas repre- 
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Many of those devastating mortar shells which our boys are lobbing 
over to rain death on the Japs are cased in Texasteel Electric Steel which 
normally might have been fabricated into equipment to help pump some 
of your wells. 


Our experience in the manufacture of Army ordnance items will have 
an important effect on the Texasteel pumping equipment you'll buy in the 
future. Precision methods required to meet Government specifications will 
be used in the manufacture of improved oil field products after the war is 
won. 


But don’t forget for a moment that we are also helping the oil producer 
do his war job by furnishing plenty of Texasteel Sucker Rods, Pull Rods 
and Polished Rods—available promptly from our centrally located factory. 


TEXASTEEL MANUFACTURING CO. 


Houston, 217 West Bldg., Phone Charter 4-3301 @ Kilgore, P.O. Box 916, Phone 724 ® Wichita Falls, P.O. Box 673, Phone 2-0802 
t 
FORT WORTH, TEXAS 
ieturcrs of Dependable Od Ficld Pumping Equipment 
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sent work on the P-V plane and heat 
quantities on the T-S plane. On the P-V 
diagram (Fig. 4) the area under the 
line A-B, yABx, represents to some scale 
the work required to compress the 
charge in the cylinder. The line B-C in- 
dicates the pressure (temperature) rise 
of the charge due to combustion. The 
line C-D shows the expansion process 
or “work stroke” of the cycle. The area, 
C-D, being xCDy, is the total work 
done by the gas on the piston during the 
expansion. The area, ABCD is, there- 
fore, the net work of the cycle. 

On the T-S plane, the line A-B is 
vertical, indicating a temperature in- 
crease with no increase in entropy. This 
is an adiabatic compression. The line 
B-C indicates the heat added at con- 
stant volume during the combustion, 
and the heat is represented by the area 
xBCy. After a constant entropy, (adia- 
batic) expansion from C to D, the re- 
maining heat is rejected. The rejected 
heat is shown by the area yDAx, and 
the net heat converted into work is in- 
dicated by the area ABCD. If the area 
ABCD on the P-V axis is scaled to give 
ft-lb., and is then divided by 778, it 
should equal the area ABCD on the TS 
axis, when scaled as B.t.u. 


Diesel Cycle on PV and TS Axes 


The Diesel Cycle is the same as the 
Otto Cycle on both planes or axes, ex- 
cept for the process during which com- 
bustion occurs. (See Fig. 5.) This proc- 
ess is designated by the line B-C on both 
axes, and is a constant pressure process. 
For comparison, a constant volume 





line C-D. This is to be expected, for the 
simple reason that the expansion and 
compression ratios are different for the 
two cycles. 


Carnot Cycle 


The Carnot Cycle is known as the 
perfect cycle. This means it is a theo- 
rectical and not a practical cycle, yet 
it is useful as a criterion, and requires a 
brief study. 

As shown in Fig. 6, the Carnot Cycle 
consists of two isothermal and two adi- 
abatic processes. Beginning with point 
A, the gas is compressed isothermally 
from A to B. This process involves the 
removal of heat equal to the area under 
the line A-B on the T-S diagram. The 
gas is then compressed adiabatically 
from B to C. There is no heat gain or 
loss during this process, and the entropy 
remains constant, but the temperature 
increases. Heat is then added during the 
expansion C-D at a rate sufficient to 
maintain a constant temperature. This 
is the second isothermal process, and 
the heat added is exactly equal to the 
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process keginning at point B is shown 
as a dotted line. Note that on the T-S 
plane, the length of the compression 
line A-B is greater than the expansion 
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work done. The heat added is represent- 
ed graphically by the entire area under 
the line C-D on the TS axes, xCDy. 
This cycle is completed by the adiabatic 
expansion D-A, which returns the gas 
to its initial condition. The entire cycle 
is predicated upon the use of a piston 
and cylinder that are perfect non-con- 
ductors of heat. Within the cylinder, 
however, there must be a heating and 
a cooling element each of which func- 
tions at a fixed rate during a given part 
of the cycle. 

Such a cycle has an efficiency of 
H, — H./H,, or as usually expressed, 
T, —T./T,, for the heat areas are rec- 
tangular and all have the width x-y. 
The heat added, H,, is shown by the 
area xCDy, or T, X Sy, and the heat 
rejected, H., is shown by yABx, or T. 
< Sx. This is the most efficient cycle 
that can operate between the tempera- 
ture limits of a heat source T, and a 
cooling or exhaust temperature of T,,. 
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Inspection and Analysis 
Of Formation Samples 





by cbniles C Lies 


P 420.111 


x+ Orientation of cores; segregation and identification of mineral 
components and micro-fossils in formation samples 


Professor of Petroleum Engineering, University of California 


HE preceding articles of this 

series have dealt with lithologic 
properties of particular interest to the 
petroleum engineer in ‘his studies of 
fluid content, storage capacity, and 
drainage of reservoir rocks. The geolo- 
gist is also concerned with the charac- 
teristics of reservoir rocks, but in addi- 
tion to the lithologic properties of 
formation samples, he is also interested 
in other indications that will be of as- 
sistance in estimating the dip and strike 
of strata and their identification and 
correlation from well to well. The pres- 
ent article will be concerned particu- 
larly with the methods of orienting 
core samples taken in the course of 
drilling and determining therefrom the 
inclination of strata; and techniques 
employed in segregating and classify- 
ing the mineral and fossil content of 
formation samples as an aid in correla- 
tion of strata and interpreting struc- 
tural relationships. 


Orientation of Cores 


For many years, geologists and pe- 
troleum engineers have sought a de- 
pendable means of orienting cores tak- 
en in the course of well drilling, so that 
the stratification they display may be 
used to determine the dip and strike of 
formations penetrated. Such informa- 
tion is particularly helpful in determin- 
ing the direction from the well in which 
the cores are taken, of crestal areas of 
structures encountered below uncon- 
formities or fault planes. In rotary drill- 
ing, primitive and costly methods of 
orienting the drill pipe and core barrel 
as they are withdrawn from the well 
has provided a possible solution for this 
problem, but these methods present in- 
herent inaccuracies that cast consider- 
able doubt on the usefulness of the data 
procured. 


An important advance in the tech- 
nique of core orientation was made 
with the development of a method that 
involves determination: of the mag- 
netic polarity of the core. The pro- 
cedure, which is carried out in the lab- 


THE PETROLEUM ENGINEER, August, 





LESTER C. UREN 





oratory with the aid of special equip- 
ment, is designed to determine the orig- 
inal orientation of the core as it existed 
in place in the earth, by observations on 
the residual magnetic polarity in the 
heavy minerals present. 


It has been found that many mineral 
crystals in igneous and plutonic rocks 
possess slight permanent magnetism, 
induced in them by the earth’s mag- 
netic field as the rocks cooled from the 
molten state. In later geologic history, 
as the older rocks are weathered and 
eroded away, the crystals composing 
them are freed and deposited in sedi- 
mentary formations, and as some of 
these crystals possess a weak magnetic 
polarity, there is a tendency for them 
to be deposited with their poles in the 
magnetic meridian. Although many 
such crystals are deposited in other 
positions, there is usually a sufficient 
majority oriented in the meridian to 
confer a distinct polarity to samples 
containing them. In addition to this 
orientation during the process of sed- 
imentation, the mineral crystals are 
weakly magnetized by long standing in 
one position in the earth’s magnetic 
field. To determine the original orienta- 
tion, it is only necessary to provide an 
instrument sensitive enough to Jocate 
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the magnetic north and south poles of 
the core. 

We must distinguish between the 
terms “polarity” and “magnetic sus- 
ceptibility.” “Polarity” is defined as 
that property of a mineral that enables 
it to acquire and retain magnetic polar- 
ity responsive to the earth’s magnetic 
field. “Susceptibility” may be defined 
as that characteristic of a mineral that 
enables it to acquire magnetic proper- 
ties which it does not retain after re- 
moval from the influences that have 
imposed a magnetic polarity. Many 
minerals are susceptible to magnetic 
forces but do not retain the polarity of 
the earth’s field after they have been 
removed from it. 

Minerals may be classified in accord- 
ance with their magnetic properties 
into four groups: (1) Highly magnetic 
minerals, such as magnetite and pyrrho- 
tite; (2) moderately magnetic miner- 
als, such as ilmenite, chromite, and 
glanconite; (3) weakly magnetic min- 
erals such as monazite, staurolite, and 
tourmaline; and (4) practically non- 
magnetic minerals, such as quartz, 
feldspar, zircon, spinel, etc. Unfortu- 
nately, some materials commonly pres- 
ent in core samples, such as limestone, 
dolomite, anhydrite, and diatomite, 
have no magnetic properties. Of course, 
formation cores usually consist of a 
variety of different minerals having dif- 
ferent magnetic properties, and the 
success of the magnetic method of core 
orientation will depend upon the 
amount of magnetic material present. 


In preparation for a magnetic polar- 
ity test, the core must be shaped by 
machine methods and it should there- 
fore be of well indurated material that 
will not disintegrate readily. The sides 
of the core are dressed to as nearly true 
cylindrical form as possible and the 
ends cut to smooth circular planes at 
right angles to the cylindrical axis. The 
upper end of the core is marked for 
identification and well defined bedding 
planes that may be apparent in the core 
are marked clearly on the cylindrical 
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surface to assist in later goniometric 
measurements. 

An apparatus’ suitable for use in 
determining the magnetic polarity of 
core samples, has been developed and 
patented by members of the staff of 
the Standard Oil Company of Cali- 
fornia, and the Sperry-Sun Well Sur- 
veying Corporation has been licensed 
to use this apparatus in commercial 
testing. The apparatus provides a means 
of supporting and slowly rotating the 
prepared core in a horizontal position. 
Two magnets in astatic balance are 
supported near the core in a duralumin 
damping case, on a strand of copper- 
beryllium wire, so that they are free to 
turn in a vertical plane. (See Fig. 1.) 
The entire instrument is shielded from 
the earth’s magnetic field by a cylin- 
drical housing of soft steel. A small 
mirror, attached to the frame that sup- 
ports the magnets and turning with it, 
reflects a beam of light from an ex- 
ternal source, so that it falls on a sheet 
of sensitized photographic paper 
mounted on the surface of a drum that 
rotates in synchronism with the core.” 

As the core slowly revolves, the north 
end of the lowermost of the two mag- 
nets is attracted to the south pole of 
the core and vice versa. A line is drawn 
on the cylindrical surface of the core, 
parallel with its longitudinal axis, indi- 
cating the side of the core that displays 
maximum attraction for the north pole 
of the lowermost magnet, and this is 
marked as the south pole of the speci- 
men. It should be reproducible in re- 
peated tests within a few degrees of 
arc. This is the side of the core that was 
toward the magnetic south as it existed 
in the earth. Suitable goniometric ob- 
servations designed to measure the an- 
gle between a plane through the north 
and south poles of the specimen and 
the bedding planes, will determine the 
amount and direction of dip of the 
strata. A horizontal line at right angles 
to the dip angle, in the direction of the 
bedding planes, indicates the “strike” 
of the beds. 

Rather than place dependence on 
tests with a single specimen, it is prefer- 
able to base computations on the aver- 
age of tests made on several cores taken 
a few feet apart. The average result is 
conveniently indicated on a circular 
chart on which the direction of strike 
and dip are shown with respect to the 
points of the compass, whereas the 
amount of dip is indicated by reference 
to a series of concentric circles, each of 
which represents a certain degree of dip 
from the horizontal. (See Fig. 2.) When 
a core is taken in a well that is not 
vertical, suitable corrections must be 
applied to the apparent dip and strike 

1<Orientation of Cores,” G. A. Macready, A.A.P.G. 
Bull., May, 1930 (Vol. 14, No. 5), pp. 559-578. 


2««Magnetic Method of Orienting Cores,”? G. L. Koth- 
nv, The Petroleum Enginecr, April, 1927, p. 116. 
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to obtain the true values. An apparatus 
called a ‘deviation corrector” has been 
devised for mechanically solving such 
problems. 


Formation Sample Constituents 


The color of a formation sample is 
often an index of the nature of the pre- 
vailing mineral constituent. Thus, a 
pure white crystalline sand of vitreous 
luster is generally composed largely of 
quartz, whereas other light colored 
sands often contain large percent- 
ages of the feldspars or granular 
limestone or dolomite. Reddish or yel- 
lowish sands will usually be found to 
be stained with a secondary coating of 
iron oxide. Green sands often contain 
important amounts of epidote, olivine, 
and other secondary minerals derived 
from the less persistent primary sili- 
cates. The color of a sample will usually 
be more pronounced when it is wet. 

Sand grains are often coated with 
secondary minerals that tend to mask 
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(After G. L. Kothny) 
Fig. 1. Polar core orientation 
instrument 














their true color, transparency, and crys- 
talline form. Boiling in a dilute solu- 
tion of hydrochloric acid (commercial 
HCI diluted with an equal amount of 
water) will remove much of this sur- 
face material, leaving the siliceous min- 
eral grains in a condition that facili- 
tates their subsequent identification by 
petrographic inspection under the mi- 
croscope. 

Familiarity with the color, crystal- 
line form, texture, and cleavage of the 
common rock-forming minerals will 
enable the observer to identify quickly 
the mineral grains under a binocular 
microscope. Absolute identification of 
the various minerals may be made only 
by more tedious methods designed to 
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determine the refractive index, bire- 
fringence, crystallographic form, color, 
pleochroism, interference figure, and 
other properties with the aid of a petro- 
graphic microscope. 

Still other techniques, as yet not fully 
developed or applied in the inspection 
of formation samples, involve not only 
identification of the minerals present, 
but studies of the shape of grains, char- 
acter of grain surfaces, and nature of 
secondary cementing materials that dis- 
close the life history of the specimen 
and the character of sedimentation that 
was responsible for its formation. 


Mineral Components 


A large percentage of the mineral 
components of most formation samples 
consists of ordinary rock-forming min- 
erals of low or medium density. In 
many samples, however, there will also 
be present smaller amounts of less com- 
mon minerals of high density and their 
presence may be a peculiar character- 
istic of the strata from which they 
come. Such minerals as chromite, chlo- 
rite, muscovite, biotite, zircon, garnet, 
tourmaline, rutile, titanite, glanco- 
phane, epidote, hornblende, angite, ac- 
tinolite, barite, anhydrite, etc., are sel- 
dom predominant minerals in a forma- 
ation sample, and in the aggregate may 
represent but a small percent of the 
total mass of the sample. Yet, one or 
another of these minerals may be pres- 
ent ii ab 1o1mal amounts, or the assem- 
blage of these less common minerals 
may present certain characteristic ra- 
tios. If this is found to be the case, such 
an occurrence will often be a valuable 
index for correlation of formations 
within areas of limited expanse, and 
to differentiate an individual stratum 
in the section from those above or be- 
low it. 

Because of the small amounts of such 
minerals commonly present, they are 
obscured and their identification made 
difficult by the presence of much larger 
amounts of the lower density minerals. 
Any process of concentration that will 
segregate some of the mineral com- 
ponents, particularly the minerals of 
higher density, will therefore facilitate 
their identification. Methods of concen- 
trating various components include the 
following techniques: 

1. Heavy mineral concentration by 
gravitational segregation with the aid 
of heavy liquids, 

2. Magnetic separation of minerals 
possessing magnetic susceptibility, 

3. Dielectric separation of minerals, 
and 

4. Electrostatic separation of min- 
erals. 

Heavy mineral concentration by 
gravitational segregation with the 
aid of heavy liquids. A convenient 
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method of separating the lighter from 
the heavier mineral grains in a disag- 
gregated sand or sandstone formation 
sample involves floating the lighter 
mineral-grain components on a heavy 
liquid through which the heavier grains 
will sink. Either of several different 
heavy liquids may be used for this pur- 
pose, among which are bromoform, 
acetylene tetra-bromide, stannic bro- 
mide, antimony tribromide, thallium 
formate, and mixtures of mercuric 
chloride and mercuric iodide.* Of these 
‘“‘bromoform”’ (C H Br,) (density 
2.89) and acetylene tetra-bromide 
(density 2.96) are most useful. By dilu- 
tion with benzene or carbon tetra- 
chloride, liquids of lower density may 
be prepared with these reagents, if de- 
sired. 























Bromoform is less expensive than 
other heavy liquids and is generally pre- 
%“«Heavy Liquids for Mineralogical Analysis,”? J. D. 


Sullivan, U. S. Bureau of Mines Tech. Paper 381 
(1927). 


ferred for heavy mineral segregation. 
It is commercially available, chemically 
inert, non-poisonous, and can be recov- 
ered and purified from filtered residues 
for further use. Separation of the light 
and heavy mineral “crops” is conven- 
iently effected in a separatory funnel 
or porcelain evaporating dish, stirring 
the mixture of disaggregated mineral 
fragments and bromoform to facilitate 
segregation. If a separatory funnel is 
used, the heavy “crop” that has settled 
in the bottom of the funnel is drained 
away into an ordinary funnel and 
caught on filter paper through which 
the residual bromoform is washed with 
alcohol. The heavy “crop,” often repre- 
senting less than 1 percent of the total 
mass of the formation sample, is then 
dried and is ready for microscopic in- 
spection. 

Identification of the various minerals 
present in the heavy mineral aggregate 
may be effected by one skilled in petro- 
graphic methods, either by sight in- 
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Fig. 2. Illustrating method of graphically displaying core-orientation data 
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spection under the binocular micro- 
scope or by analytical procedures with 
the petrographic microscope. A count 
is made at random of, say, 100 mineral 
grains, and the percentage of zach min- 
eral is recorded. Interest may center on 
abnormal amounts of a particular min- 
eral or on the variety and percentages 
of different minerals in the assemblage. 
Separation of heavy minerals pos- 
sessing magnetic susceptibility. 
Minerals vary in susceptibility to mag- 
netic influences as explained in an 
earlier section. Some, like magnetic 
pyrrhotite and certain varieties of il- 
menite and hematite, are attracted by 
a weak magnetic field. Others, lik: 
chromite, garnet, glauconite, tourma- 
line, siderite, epidote, olivine, monozite, 
and some varieties of ilrnenite, hema- 
tite and amphiboles and pyroxenes, are 
weakly susceptible and respond only to 
the influence of a strong magnetic field. 
Still others, among them common rock- 
forming minerals such as quartz, feld- 
spars, calcite, etc., are not influenced, 
even by a powerful magnetic field.‘ 


In response to magnetic influence, 
mineral grains may readily be segre- 
gated from others less so by bringing 
them into contact with or proximity to 
a horse-shoe magnet, or the poles of an 
electro-magnet. Only highly magnetic 
minerals will cling to a permanent mag- 
net, but an electro-magnet may be 
made powerful enough to attract and 
hold minerals of lower magnetic suscep- 
tibility; and by varying the strength of 
the magnetic field, components of dif- 
ferent magnetic susceptibility may be 
segregated. Mineral grains so separated 
from a sand or disaggregated sandstone 
formation sample may provide a basis 
for identifying the stratum from which 
they come. 


Dielectric separation of mineral 
grains. Minerals display resistance to 
passage of electrical discharge through 
them in varying degree. This property 
may provide a basis for concentration 
of certairl mineral grains in disaggre- 
gated formation samples. The mineral 
grains are immersed in a liquid such 
as nitrobenzene, of known dielectric 
strength, and a voltage of from 300 to 
400 volts imposed by immersing two 
closely-spaced electrodes in the liquid. 
Mineral grains having a dielectric con- 
stant greater than that of the liquid 
will be attracted to a position between 
the electrodes and may be removed for 
examination and mineralogic classifica- 
tion. Such minerals' may be found to be 
a peculiar characteristic of the stratum 
from which they come. 


Electro-static separation of min- 
eral grains. Still another method of 
segregating certain minerals that may 
have diagnostic value in study of for- 





‘The Examination of Fragmental Rocks, F. G. Tick- 
ell, Stanford University Press, 1939. 
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nation samples involves bringing them 
into the field of influence of an ebonite 
rod that has been charged with static 
electricity by rubbing it with fur or 
flannel. Disaggregated mineral grains 
to be tested by this method are placed 
in an electrically grounded copper pan 
and the charged rod brought in close 
proximity to them. Mineral grains that 
are non-conductive are positively 
charged and will attach themselves to 
the negatively charged ebonite rod, 
whereas others that are electrically con- 
ductive will be uninfluenced. 

Identification of commonly-pres- 
ent carbonate minerals in calcare- 
cus formation samples. Different car- 
bonate minerals are soluble in acids in 
varying degree, and this may provide 
a convenient basis for distinguishing 
between component members of a lime- 
stone formation. Thus, calcite is freely 
soluble in cold dilute hydrochloric acid, 
whereas dolomite and magnesite are 
less soluble. Magnesite is of higher den- 
sity than dolomite and gravitational 
segregation provides a convenient 
means of distinguishing between them. 
This technique is useful in estimating 
the ratios of these minerals in calcareous 
samples, which may have stratigraphic 
significance. Thus, the ratio of calcite 
to dolomite often shows diminishing 
values below an unconformity that 
might be difficult to recognize by other 
means. 

In making segregations of carbonate 
minerals, the sample is first ground to 
pass an 80-mesh screen and about 2 cc. 
is placed in a 15-cc. graduated centri- 
fuge tube with about 10 cc. of a solu- 
tion of mercury iodide and potassium 
iodide (density 2.75). The material in 
the tube is shaken and centrifuged and 
such portion of the sample as remains 
afloat is poured off. This light “crop” 
is then re-centrifuged in water and the 
volume of mineral noted by reference 
to the graduations of the centrifuge 
tube. Dilute hydrochloric acid is added 
and the observed loss of volume of the 
mineral by solution in the acid is taken 
as the calcite content. Material that 
sank in the 2.75-density iodide solution 
is re-centrifuged in an iodide solution 
of 3.05-density. The floating “crop” 
is poured off and re-centrifuged in 
water, the volume noted, and after 
treatment with concentrated hydro- 
chloric acid to which a little nitric acid 
has been added, the loss in volume of 
the mineral by solution is considered to 
be dolomite. To the heavy “‘crop’”’ con- 
centrated in the bottom of the centri- 
fuge tube in the 3.05-density solution, 
water is added and the mineral again 
concentrated in the bottom of the tube 
by further centrifuging. The volume is 
noted, concentrated hydrochloric acid 
and a little nitric acid are added, and 
the loss in volume of the mineral by 
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solution is regarded as the magnesite 
component. If anhydrite is present it 
will be dissolved partially in the acid 
treatment of the medium-density frac- 
tion. In this case, the sulphate content 
of the solution must be analytically de- 
termined, the equivalent volume of an- 
hydrite computed and subtracted from 
the total volume loss to determine the 
volume of dolomite present.” 


Concentration and examination 
of insoluble residues in calcareous 
formation samples. Limestone forma- 
tions are important reference horizons 
and reservoir rocks in many petrolifer- 
ous regions. Often it is important to be 
able to recognize particular “markers” 
in such formations, in tracing particu- 
lar beds from well to well in a given 
field, or in making long-distance cor- 
relations between different localities. A 
useful technique, applicable only to 
calcareous formation samples, is one in 
which the carbonate minerals are dis- 
solved in acid, leaving insoluble resi- 
dues that, under the microscope, may 
often be recognized as characteristic of 
the horizons from which they come. 
The residues that are left unchanged by 
the acid treatment are usually foramin- 
ifera, silicified fossils, grains of quartz, 
feldspars, or other minerals of siliceous 
character. 

A convenient method for dissolving 
calcareous material and concentrating 
the insoluble residue involves digestion 
of a pulverized sample in dilute hydro- 
chloric acid prepared by diluting con- 
centrated commercial HCl with an 
equal volume of water. One authority 
treats approximately 12 gm. of the 
sample with 5 to 10 cc. of the dilute 
acid, until the active effervescence 
ceases, then adds 75 cc. more of the 
acid and allows it to stand until all effer- 
vescence ceases. Clay, inorganic precipi- 
tates, and other fine material tending to 
remain afloat in the acid are decanted ott 
and additional acid is applied until com- 
plete solution of all soluble material is 
assured. After complete digestion, the 
insoluble residue is washed several times 
on filter paper to eliminate all acid, 
soluble salts and finer particles and the 
coarser residues are dried and inspected 
under the binocular microscope to de- 
termine their character. A preponder- 
ance of one particular type of residue. 
or the presence of some unusual mineral 
or micro-fossil, may be found to be 
characteristic of the stratigraphic hor- 
izon from which it comes." 


Micro-Fossils 


A field of scientific study that has 
found wide application in geologic cor- 
5«Method of Examining Calcareous Well Cuttings,’’ 


C. B. Claypool and W. V. Howard, A.A.P.G. Bull., 
December, 1928, pp. 1147-52 (Vol. 12, No. 12). 


"“Use of Insoluble Residues for Correlation in 
Oklahoma,”? H. A. Ireland, A.A.P.G. Bull., August, 
1936, pp. 1086-1121 (Vol. 20, No. 8). 






relation in connection with petroleum 
exploration and oil-field development, 
involves microscopic identification of 
the micro-fossils that are frequently 
found in formation samples of sedi- 
mentary origin. Foraminifera and dia- 
toms are abundant in rocks formed dur- 
ing certain periods of the earth’s his- 
tory, particularly in rocks of Cretace 
ous, Oligocene, Eocene, and Miocene 
periods. Marked variations in the skele- 
ton forms of these micro-organisms are 
noted, and often it will be found that 
a certain variety of micro-fossil is char- 
acteristic of a narrow formational in- 
terval over a wide area. Thus, the pres- 
ence of a Certain species may serve to 
identify a particular stratum wherever 
it is encountered within a given region 
or province. Foraminifera have been 
most used in this type of work, though 
some workers have made effective use 
of diatoms. 

Formation samples to be subjected 
to micro-palacontological inspection are 
disaggregated, the finer material is 
washed through sieves or decanted, and 
the residue of sandy, coarser material 
that contains the micro-fossils may 
then be subjected to gravitational class- 
ification, dried and hand sorted under 
the binocular microscope to find repre- 
sentative fossil specimens. Preliminary 
study will have established a series of 
reference specimens considered to be 
characteristic of different stratigraphic 
horizons, and these are permanently 
mounted on microscopic slides for com- 
parative purposes. 

Twenty years of research have estab- 
lished reference species for most of the 
important oil-producing regions of the 
United States, and identification of 
micro-fossils is now a widely used 
method of geologic correlation. Most 
of the major oil companies support 
core-inspection laboratories equipped 
for this work, with skilled personnel in 
charge. Micro-palaeontological studies 
are depended upon for most of the geo- 
logic correlayion work in some regions, 
and all cores taken in the course of 
drilling are regularly inspected to ident- 
ify the species of micro-fossils that may 
be present. 

Micro-palaeontology and_petrogra- 
phy are sciences with which the petro- 
leum engineer is expected to have only 
passing acquaintance. Study of forma- 
tion samples by these methods is ordi- 
narily entrusted to geologists who spe- 
cialize in these fields. An extensive liter- 
ature relating to them has been built up 
in the last 20 years, which is inade- 
quately reflected in the brief outline 
here presented, and the reader is re- 
ferred to the bibliography printed in 
the May, 1943, issue of The Petroleum 
Engineer for more detailed information. 
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This 33-ft. Vacuum Fractionating Unit completed all 
acceptance tests 12 days after starting up. 


FOSTER WHEELER CORPORATION - 165 BROADWAY, NEW YORK, N.Y. 
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Proper Lighting of the Refinery 


A PETROLEUM 
2S ENGINEER 


me, 


Team 


IGHTING methods and equipment 
L for the oil refining industry, may 
for the convenience of discussion, be 
divided into two general groups. The 
first group of locations requiring light- 
ing are the actual production areas and 
the second group are the administrative 
and maintenance areas. The additional 
refinery capacity being built for the 
war requirements coupled with restric- 
tions On critical materials makes light- 
ing for the industry a timely subject. 
This article will treat only the Group 
| (production) areas. 

This article, then, will discuss, black- 
out lighting, dimout lighting, the light- 
ing of booster station, bubble towers, 
condensers, control room, evaporators, 
fences, loading racks, locker and change 
house, pipe stills, pump house, road- 
ways, stripping towers, vaporizers, 
walk paths, and yard. 

In general, all lighting equipment 
used in oil refinery work should be of 
substantial and rugged construction. 
The reflecting surfaces of the lighting 
unit should be of a permanent nature 
and not subject to permanent deprecia- 
tion due to fumes, salt air, heat, cold 
and weather. 

In making lighting calculations a de- 
preciation factor must be included to 
compensate for temporary dust and 
dirt depreciation and lamp aging. The 
factors used will depend on the type 
of lighting used and the values in 
Table 1 represent good practice. 





Holophane Company, Inc. 





DAVIS H. TUCK 


is a graduate of Massachusetts Institute of Tech- 
nology, 1911—Worked in the photometric lab- 
oratory of the National Bureau of Standards 
and then was transferred to the U. S. Public 
Health Service making studies of occupational 
diseases in industry—Iin 1918 became indus- 
trial and electrical engineer for the Holophane 
Company, Inc., New York, and since then has 
developed and patented many new and revo- 
lutionary lighting tools, such as the High Bay 
type of lighting, Crane Lights, special lights for 
specialized industry including the explosives, 
synthetic rubber, oil refinery, steel, and chem- 
ical industries. 





if the point-by-point method of calcu- 
lation is used do not include candle- 
power above 45°. (If the average flux 
method of calculation is used, the factor 
light flux 0-45° 


light flux 0-90° must be included. ) 


xt Installation design and selection of equipment should be based 
on adequacy and observation of war-time precautions 


hy pe, HH es Electrical Engineer, 


Point-by-Point Method 


The point-by-point method of cal- 
culating footcandles is based on the in- 
verse square law and Lamberts law 
(the illumination at any point varies 
directly as the candlepower from the 
source in that direction and inversely 
as the square of the distance from the 
source to the point and directly as the 
cosine of the angle of the incident 
light). The most convenient forms of 
the formulae are: 


Footcandies candlepower at angle a 


horizontal h? 
cos‘a «k D 


Footcandles candlepower at angle a 


vertical h* 

x sin a cos‘a X D 
Where h is the vertical distance from 
the luminaire to the work and a is the 
angle formed by the vertical line 
through the luminaire and a line drawn 
from the luminaire to the work, D, is 

the depreciation factor. (Fig. 1.) 


Simplified Calculating Method 


Being familiar with operating condi- 
tions of various industries and the kind 
of lighting now in service in the best 
modern plants a figure of watts per sq. 
ft. of floor area can be given for each 
location that will include all variable 
factors and will be a measure of the 
“under working conditions’ lighting 
level. For the purpose of this practical 
discussion the required watts per sq. ft. 
of floor’ area and the resulting foot- 

















TABLE | 
Incandescent or combination incandes- TABLE 2 
cent-mercury equipment 
Lamp depreciation 0.85 / 0.06 LAMP DATA io a 
. > 0.068 Multiplying factor 
Dust and dirt 0.80 | Lamp size, Lumens, , depreciation, Light center, 
Mercury equipment watts initial 0 percent of life length 
Lamp depreciation 0.85 0.60 50 LF. 660 0.92 3% 
Dust and dirt 0.70; 60 LF. 834 (0.94 3% 
100 LF. 1580 0.88 3% 
Fluorescent equipment 150 Clear 2610 ().88 54 
Lamp depreciation 0.85 200 Clear 3640 0.86 6 
Dust and dirt 0.77". « 49 300 C. med. base 5850 0.84 6 
25 percent of lamps \ : 300 C. mag. base 5650 0.83 7 
not operating 0.75 500 Clear 9850 0.82 7 
500 Bi Post I.F. 9750 4 
750 Clear 15000 0.90 9p 
Due to interception of light by 750 Bi Post I.F. ae 5M 
, bd y : ( ” 
operator’s body, machine parts and ma- red paed —— = ey, 
cali he deems 45° 4 de ear $3000 0.70 Ye 
terials, no light above rom tne 400 Mercury 16000 0.82 7% 
vertical should be included. Therefore, 
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Fig. 1. Relation of h, a, luminaire 

and work. The candlepower at 

angle a is taken from the distribu- 
tion curve of the luminaire in 
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candles under working conditions will 
be given. This is the method used for 
specifying lighting for the new syn- 
thetic rubber plants. (Material cover- 
ing lighting requirements for synthetic 
rubber plants will be supplied on request 
to engineers who are interested in this 
subject. ) 


Boundary Fence Lighting 


Protective lighting for the war in- 
dustries has been standardized. (See 
War Department Spec. No. 6403-E.) 
For fence lighting, space 300-watt mul- 
tiple or 6000-lumen series lamps in two- 
way or C-way refractors on 150-ft. 
centers, mounted 25 ft. above grade. 
The illumination will be 0.2 footcandles 


or eight times full moonlight. Place 
poles 4 ft. inside fence line and mount 
refractor unit on a 4-ft. span bracket 
to bring the unit directly over the 
fence line (this placing prevents veiling 
glare due to light on the inside vertical 
surface of the fence). Series circuits 
are ordinarily used when the fence line 
is more than a mile long and multiple 
circuits used for lines less than a mile 
long. Overhead wiring is ordinarily 
used. (See Fig. 2.) 


Gate and Guard House Lighting 


The lighting at entrance gates should 
be increased so that the guards can see 
and recognize truck drivers and helpers 
and others who may enter the gate. It 
is necessary also for this lighting to be 
adequate for reading passes and making 
notes on records. This kind of lighting 
is best accomplished by placing two 
poles inside the gate on a circuit con- 
trolled from the guard house and sepa- 
rate from the fence lighting; 500-watt 
lamps in symmetrical two-piece refrac- 
tors should be mounted 25 ft. above 
grade and placed as shown in Fig. 3. 
The illumination will be 2 footcandles 
and it is important that the illumination 
inside the watchman’s house be no 
greater than 10 footcandles and of 
glareness quality so that his eyes will 
be in condition to see quickly and well 
when he comes out of his house. For 
guard house allow 2 watts per sq. ft. 
floor space. Use refractor with 150- 
watt lamp. (See Fig. 3.) 


Roadway Lighting 


Roadways that are main thorough- 
fares inside refineries should be well 
lighted for safety, protection, and con- 
venience. C-way refractors equipped 
with 300-watt multiple or 6000-lumen 
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Fig. 3. Plan and elevation of 
gate lighting 
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series lamps spaced on 150-ft. centers 
and mounted 25 ft. above grade should 
be used. At road intersections place an 
additional refractor of the symmetrical 
type with 500-watt or 10,000-lumen 
lamp. The poles should be set back from 
the road. 


Walk Path Lighting 


Walk paths leading from one build- 
ing to another or to important plant 
locations are lighted with a multiple 
circuit because small lamps are used 
and the distances involved are relatively 
short. Small symmetrical refractors are 
used with 150- or 200-watt lamps and 
spaced on approximately 100-ft. cen- 
ters. The mounting height above grade 
is approximately 18 ft. The illumina- 
tion will be 0.2 footcandles. Circuits 
are taken from nearby buildings. One 
of these units should be placed over 
doors opening to the outside. (See Fig. 
4.) 


! 
General Yard Lighting 


The area between buildings, stills, 
towers, tank farms, etc., should be 
lighted so there are no dark pockets. 
Such lighting is a protection against 
fire, sabotage, accidents, and theft and 
is general refinery practice. The equip- 
ment most suitable for this application 
is the two-piece refractor having either 
a 360°, 270°, or 180° light distribu- 
tion. The units are equipped with 300- 
or 500-watt multiple lamps spaced not 
to exceed 200 ft. and mounted approx- 
imately 25 ft. above grade on brackets. 





Fig. 2. Good practice in fence lighting 
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In a welded pipe line when it is necessary to change both 
direction and pipe size, the Midwest Reducing Elbow will 
take the place of two welding fittings: (1) a standard elbow 
and (2) a reducer. The result will be the elimination of one 
weld, a reduction in cost of the welding fittings, a saving in 
erection time and expense, and improved appearance. 

Midwest Reducing Elbows have all the advantages of 
Midwest Standard Elbows: unusual dimensional accuracy 
and uniformity, beneficial effect of working the metal in 
compression, stress relieving, etc. They have the same center- 
to-end dimensions as standard elbows with which they are 
interchangeable. 

The Reducing Elbow is one of the many Midwest develop- 
ments that have added greatly to the design improvement 
and the time- and money-saving possibilities of welded 
piping systems. See Bulletin WF-41 for complete information. 


MIDWEST PIPING & SUPPLY COMPANY, Inc. 


Main Office: 1450 South Second St., St. Louis, Mo. 
Plants: St. Louis, Passaic (N.J.) and Los Angeles 


Sales Offices: Chicago—645 Marquette Bldg. * Houston—229 Shell Bidg. 
Los Angeles—520 Anderson Street + Tulsa —533 Mayo Bldg. 
New York—(Eastern Division) 30 Church Street 
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ELEVATION 


Fig. 4. Walk path lighting 


Loading Racks 


Loading racks should be lighted for 
night service. The footcandle require- 
ments are not high (about the same as 
gate lighting) because the attendants’ 
eyes are dark-adapted and no close work 
is done. Use refractors with 200-watt 
lamp, mounted 15 ft. above the plat- 
form and spaced on 20-ft. centers for 
trucks and tank car loading. For ship 
loading use refractors with 500-watt 
lamps, mounted 25 ft. above the plat- 
form and space on 30-ft. cen ers. 


Pumping Stations 


Pump stations on pipe line are spaced 
an average of 40 miles apart. In very 
rugged mountainous country they may 
be as close as 15 miles apart. The build- 
ings are approximately 30 ft. wide and 
100 ft. long with open truss construc- 
tion having a height from floor to truss 
of approximately 20 ft. For routine 
operation the footcandle requirements 
are low although for repairs they are 
higher. These pump stations are vulner- 


able locations and adequate protective 
lighting should be provided. For general 
lighting allow 2 watts per sq. ft. of 
floor space arranged on two circuits to 
give 5 footcandles for routine operation 
and 10 footcandles for repairs. Use re- 
fractors with 200-watt lamp, mount as 
high as possible (on roof trusses). For 
protective lighting use refractors with 
500-watt lamp on opposite corners of 
the building. 


Refinery Pumps 


Refinery stock pumps are employed 
to pump hot stock at high pressures. 
The lighting should be of medium foot- 
candle value. Explosion-proof lighting 
requirement of Class I, Group D, is usu- 
ally employed. Allow 2 watts per sq. ft. 
of floor space to produce 5 footcandles 
under operating conditions. Use an ap- 
proved type of explosion-proof lighting 
unit for 200-watt lamp. 

When pump-houses are well venti- 
lated, or are not housed, Class II, 
Group G lighting equipment is used. 














To save material and labor the units 
should be mounted on buildings, exist- 
ing poles, or other structures whenever 
possible. By the judicious placing of 
these lights important process areas can 
be lighted as well as the yard space in 
general. Special attention should be 
given to dark pockets between build- 
ings, towers, etc. It is advantageous to 
place units on the corners of buildings 
so the areas on both sides of the build- 
ing can be lighted from the one unit 
using a 270° light distribution. Fig. 5 
shows how units can be placed to ad- 
vantage. 


Locker Change 


The locker building is a most impor- 
tant one from the standpoint of plant 
efficiency, as it is the point of entrance 
and exit for all shop personnel. Guards 
stationed at points marked G require 
strong localized light; use 200-watt 
lamps. For the captain of the guard’s 
office, light as for “Office Space.” Time 
cards need vertical lights on the rack; 
use a special vertical surface unit with 
150-watt lamp on 8-ft. centers at ceil- 
ing. Locker rooms should be similarly 
treated. For passageways, showers, and 
toilets use 150-watt lights, allowing 4 
watts per sq. ft., to provide 15 foot- 
candles. Exterior doorways should have 
200-watt units on brackets mounted 12 
ft. above grade. Two such units should 
be placed at each side of the gate. (See 
Fig. 6.) 


66 





Fig. 5. General yard lighting 
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Capitalize on Eluor’s Record 


ALWAYS ON TIME - FROM PLAN TO PLANT 


























THROUGH CONSTRUCTION TO 


THIS FLUOR SERVICE IS AVAILABLE NATIONWIDE 


An all-embracing combination of 
special skills, adequate manpower, 
ample equipment, process research and 
over a half century of construction ex- 
perience forms the substantial reser- 
voir from which Fluor can serve you 
in building from plan to plant, on time, 
the country over. 

Fluor has built, is building and will 
build synthetic rubber, toluene cataly- 


tic cracking, isomerization, alkylation, 
gas transmission, recycling, and natural 
gasoline plants and petroleum refineries. 

Today, in addition to some of the 
finest project engineers in the country, 
Fluor has available a complete diversi- 


COMPLETION 


fied engineering staff of over 400 men. 
Fluor maintains and owns its own con- 
struction equipment, capable of han- 
dling the largest construction job. 

Capitalize on these Fluor facilities 
and Fluor’s record for completion on 
time. 


From plan to plant, be sure with Fluor 


& THE FLUOR CORPORATION LTD. 
2500 SOUTH ATLANTIC BOULEVARD, LOS ANGELES, CALIFORNIA 
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ce 
890 NEW YORK, NEW YORK ¢ PITTSBURGH, PENN. * KANSAS CITY, MO. * HOUSTON, TEX. 
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For inside application use equipment 
with a seal-off fitting and 200-watt 
lamp. Allow one watt per sq. ft. of 
floor space to produce 5 footcandles 
under operating conditions. 


For outdoor pump locations use 
equipment with 200-watt lamp. Mount 
poles 15 ft. above grade and space on 
20-ft. centers. 


Control Room 


Two types of control rooms may be 
considered, depending on whether the 
instruments operate by remote control. 

Instrument boards require vertical 
illumination and the light must be inci- 
dent on the glass at an angle of approx- 
imately 75° from the normal to pre- 
vent back specular reflections from ob- 
scuring the meter faces. Exposed or in- 
built control lens units are used for 
remote control types of board and sim- 
ilar units with approximately 4 lb. per 
sq. in. of air pressure inside the box are 
used for direct operating boards. When 
the board is of the remote control type 
the unit used is one for flush mounting, 
and a 300-watt lamp is used in each 


unit. The vertical illumination will be 
15 footcandles under operating condi- 
tions. 


A compressed air connection must be 
made to explosion-proof units so that 
the inside of the unit is continuously 
flushed out with fresh air, thereby pre- 
venting an accumulation of explosive 
vapors inside the unit. The conduit 
entering the box should be sealed off. 

Similar lighting units using fluores- 
cent lamps have been used in isolated 
cases but the illumination is consider- 
ably lower and less uniform and. the 
equipment is more expensive in both 
first and operating cost. (The fluores- 
cent explosion-proof type has been used 
extensively for lighting large paint 
spray rooms in the airplane industry 
where lighting is required largely on 
horizontal surfaces. ) 


Pipe Still 


Lighting is required over and under 
the platform of a pipe still and should 
be of the outdoor type Class Il, Group 
G construction. Low footcandle value 
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Fig. 7. Pipe still lighting 








Fig. 6. Plan of typical locker change house lighting 
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is sufficient. Fig. 7 shows location and 
types of equipment. 


Other Equipment 


Bubble towers, stripping towers, va- 
porizers, reactors, evaporators, and con- 
densers vary in height and diameter not 
only regarding the type of tower, but 
different plants may have towers of 
different dimensions for the same use. 
Various draw pipes, feed pipes, steam 
and heat exchanger pipes tap into the 
tower at different levels. All towers 
have platforms at various levels con- 
nected by ladders or stairs. Lighting is 
required at each platform level. Loca- 
tions for platform lights should be 
chosen to take care of stairs without 
glare in the eyes of an operator going up 
or down and to give additional illum- 
ination to some important valve, or 
gauge) 

The lighting units should be of the 
outdoor Class II, Group G type for 100- 
150-watt or for 150-200-watt lamps. 
The distribution of light from these 
rugged retractor units is well-suited 
for the application where vertical 
light over large areas is important. 
Of equal importance is the rugged cast- 
iron hood construction and the two- 
piece glass refractor made of heavy 
pressed glass. The two-piece construc- 
tion allows both interior and exterior 
surfaces to be smooth glass for easy 
maintenance and the refracting prisms 
are permanently sealed in an airtight 
chamber. 

In most cases there are two or more 
towers close together (less than 50 ft. 
apart) so that the lights on the cat- 
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THE CLARK 2-CYCLE DIESEL, MODEL SD-3 


SE MAINTENAN 
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CLARK SD DIESELS ARE 
MANUFACTURED IN THE 
FOLLOWING SIZES: 


200 HP 300 HP 400 HP 
500 HP 600 HP 


Export Office: 30 Rockefeller Plaza, New York. 
Domestic. Sales Offices and Warehouses: Tulsa, 
Okla.; Houston, Tex.; Chicago, Ill. (122 S. 
Michigan Av.); Boston, Mass. (131 Clarendon 


AFFILIATED COMPANIES: Dresser Mfg. Co., Bradford, Pa.; Pacific Pump Works, Huntington Park, Calif.; Bryant Heater Co., Cleveland, Ohio. 


CLARK BROS. CO., INC., OLEAN, NEW YORK, U.S.A. 





St.) ; Huntington Park, Calif. (5715 Bicket St.) i, 
L Foreign Offices: 72 Turnmill St., E.C. 1, London; 


THE NEW OIL COOLED PISTON 
1 . PREVENTS carbon formation and consequent 
sticking of rings. 
THE NEW OIL COOLED PISTON 
2. ELIMINATES any danger of cracking or sticking. 


CLARK SUPERCHARGING 
3. INCREASES the power output. 
THE VAN der HORST PORUS 


KROME HARDENED CYLINDERS 
USED IN CLARK DIESELS 


4. PROLONG engine life six to seven times. 
CLARK SLOW PISTON SPEEDS 
5. RETAIN engine efficiency for unusually long 
periods. 
THE CLARK SD DIESEL 
6. OPERATES on a wide variety of fuel oils with 


minimum consumption. 





Avda Roque Saenz Pena 832, Buenos Aires. 











walks of one tower can be used to light 
the catwalk on the adjacent tower, 
thereby reducing the number of lights 
required. In such cases it is desirable to 
stagger the lights on the different levels 
always keeping in mind to place lights 
where they will do the most good. A 
symmetrical layout is not necessary or 
even desirable in practical application 
regardless of how well it might look on 
paper. (Fig. 8.) 


Dimout 


The object of dimout is to prevent 
sky glow or direct lights that can be 
seen from the ocean, against which sub- 
marines can sight a ship by its silhou- 
ette. 

When an oil refinery is in a dimout 
zone the lights must be made to comply 
with the local army dimout regulations. 
These regulations vary in minor details 
in the different command areas but are 
of uniform intent in that: 


1. All lights that give direct light 
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Fig. 9. Outdoor blackout—horizontal distribution patterns for various 
conditions of use 
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toward the ocean must be shielded to 
entirely eliminate this direct light. This 
is usually accomplished by opaquing 
(with black paint or a fiber shield) the 
glass portion of the light toward the 
ocean. 

2. No light should be emitted above 
the horizontal (in some areas no light 
above 35° below the horizontal—check 
this point with the local regulations by 
the army). This is usually accomplished 
by a fiber shade that slips over the fix- 


ture. 


Blackout Lighting 


Blackout lighting is intended for use 
during a blackout and has been devel- 
oped mainly from the British experience 
to provide light for safety and morale 
but not visible from the sky during an 
air raid. 

The U. S. War Department has ap- 
proved two types of blackout lighting 
equipment for two different types of 
service and no others may be used. 


Inside Blackout Lighting 


Inside blackout light is the 14-watt, 
A-15 bulb known as “Indoor Blackout 
Lamp.” This bulb has an opaque coat- 
ing except for a 1-in. diameter aper- 
ture at the end of the bulb, the aper- 
ture being coated to emit orange light. 

















f = These lamps are approved by the War 
ot e 7) Department and are marked “Indoor 
Blackout—War Department Stand- 
ard.” 
Elevation Fig. 8. Bubble tower lighting 
L£355 THAN 50’ 
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Must be used in accordance with 
the following instructions to meet 
War Department blackout require- 
ments: 

1. In any room, only one unit is per- 
mitted to each 200 sq. ft. of floor area 
or fraction thereof. 


2. Units shall be spaced not less than 
10 ft. apart in any direction. 


3. In corridors, one row of units is 
permitted at a spacing of not less than 
15 ft. 


4. Units shall be placed at least 3 ft. 
from any window, exterior door, or 
other opening. 

5. When openings are covered in the 
usual manner with drawn window 
shades, draperies, blinds, or even with 
one thickness of newspaper, or when- 
ever each unit has a shade that screens 
the unit from outside observation above 
the horizontal, units may be installed 
at any height. 

6. When exterior openings are not 
covered, and when units are not other- 
wise shaded from outside observation 
above the horizontal, blackout units 
shall be placed above the top of such 
openings. 


Outside Blackout Lighting 


The outside blackout lighting unit 
bears the marking “Street Blackout— 
War Department Standards 16542.” 
This unit has a cast-iron hood tapped 
'4-in. female pipe thread. The glass is 
of the shatter-proof type so that if 
broken by violent impact it will not 
splinter but will crumble harmlessly. 
The outdoor blackout lamp has a 
9-watt bulb and a medium screw base 
for outdoor blackout units. In accord- 
ance with War Department specifica- 
tions the unit should be spaced more 
than 100 ft. and preferably not less 
than 150 ft. apart. The mounting 
height should be 20 ft. or greater above 
grade. The resulting illumination will 
be 0.0003 footcandles (starlight on a 
clear night). (See Fig. 9.) 
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VIBRATION EFFECTS GASKET CHANGES 


You need never worry about vibration Fewer flanged joints mean less 
or strain loosening a welded joint. gaskets—save materials and time. 
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SLAG ACCUMULATION WORN THREADS 


Butt welds with Tube-Turn fittings Threading thins and weak- 
virtually eliminate danger of slag. ens metal—causes failures. 





LEAKAGE REPAIRS 


No chance of loose connections 
or leaks with Tube-Turn fittings. 


RAPID CORROSION 


Tube-Turn fittings resist corrosion 
because of better metal structure. 














INEFFICIENT FLOW 


Easy sweeping radius and no off- 
sets inside mean less pressure loss. 


FITTING REPLACEMENT 


There’s far less time loss or replacement 
expense with Tube-Turn welding fittings. 


HOW TUBE-TURN 
WELDING ‘FITTINGS 


BENEFIT WAR 
INDUSTRY 
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LOOSENED BOLTS 


The more welding fittings used, the 
fewer bolts there are to tighten. 





SLOW INSTALLATION 


Tube-Turn fittings line up perfectly; 
allow fast, simple. easy butt welding. 
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Power Factor Correction Increases 
Output of Electrical Equipment 


| xt Materials being scarce, it is important to obtain as 
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much work as possible from existing installations 


Petroleum Engineer, Westinghouse Electric and Manufacturing Company 


RACTICALLY all oil-field equip- 

ment is composed wholly or to a 
large extent of vital defense materials, 
making replacements or additions diff- 
cult to obtain. It is important, there- 
fore, that everything possible be done 
to permit existing equipment to carry 
as great a load as practicable, so that 
the necessity for additional equipment 
will be kept to a minimum. 

One way of increasing the useful 
work that can be done by oil-field elec- 
trical generating and distribution 
equipment is by power factor correc- 
tion, thereby making the full current 
capacity of such equipment available 
for useful work. 


Meaning of Power Factor 


The power factor of a motor is the 
ratio of the power current to the total 
line current, which is composed of the 
power current and a magnetizing cur- 
rent. Due to the presence of the magne- 
tizing current, which is indispensable, 
the line current is not fully effective in 
carrying kw.- or hp.-load. The power 
factor expresses the effectiveness of the 
line current in carrying kw.- or hp.- 
load. Consequently, if a generator is 
carrying a full current load at 80 per- 
cent power factor, it means that only 
80 percent of the generator capacity is 
doing useful work. If the power factor 
of the load were raised from 80 percent 
to 100 percent the generator could 
carry one-fourth more kw.- or hp.- 
load, and would be doing useful work 
to its full capacity. 

A wattmeter indicates the actual 
useful load being carried by the line 
current, as it automatically multiplies 
only the power component of the line 
current by the line voltage. The volt- 
ampere load is the product of the line 
voltage, the line current and a factor 
1.73 for three-phase circuits, and is ex- 
pressed as kva. when the product is 
divided by 1000. The wattmeter read- 
ing divided by the volt-ampere value 
gives the ratio of useful to total load, 
this ratio being the power factor of 
. the load. 

If a given kw.- or hp.-load is carried 
by a generator at 100 percent power 
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factor, the generator line current is a 
minimum and the kva.-load numeri- 
cally equals the kw.-load. For any power 
factor less than 100 percent, the cur- 
rent and kva. are inversely greater. 
Thus, a 50 percent power factor would 
impose a current and kva.-load on the 
generator twice the minimum possible 
for the kw.- or hp.-load carried. The 
installed kva.-rating of the generator 
must, therefore, be double the kw.-load 
carried. The rating of the generator 
must be based on the line current load 
(for any given voltage) as the load- 
carrying ability of the machine is de- 
termined by the permissible tempera- 
ture rise, and the temperature rise is a 
function of the total losses in the gen- 
erator, of which losses those due to line 
current (I7R) are a very important 
part. 


Cause of Low Power Factor 


As motors used for pumping are of 


the induction type, and have character- 
istics that produce specially high start- 
ing torques, their rated full load power 
factor must be relatively low. Further- 
more, the load of a pumping well is a 
cyclic one with loads ranging from high 
peak values, probably beyond the rating 
of the motor, down to practically no 
load or even a slight negative or re- 
generative load. As the magnetizing 
current of the motor is constant, the 
power factor at light loads must be 
low, without equivalent improvement 
at the overloads. The cyclic pumping 
load, therefore, will have an average 
power factor that is lower than the 
rated value. This is illustrated by Fig. 1, 
which is taken from an actual test with 
a 25-hp., 8-pole normal-slip, high- 
torque pumping motor. It is apparent 
that lightly-loaded motors in a field will 
tend to lower the overall power factor 
of the total load carried by the power 
station. 


Overall Load Power Factor 


Field tests on 8-pole motors have 
shown that the average power factor 
for a complete pumping cycle will ap- 
proximate 65 percent for normal-slip, 
high-torque pumping motors and 75 
percent for high-slip, high-torque 
pumping motors. The power factor of 
the high-slip motor is inherently higher 
due to a lower magnetizing current, a 
higher internal resistance, or a combi- 
nation of these two factors. The average 
values would be slightly higher for 
high-speed motors. 

When both types of motors are used, 
an approximation of the combined 
power factor of the load may be arrived 
at by determining the weighted average 
value based on motor hp. Example: 

Total high-slip motor hp. 65, 

power factor 75 percent. 

Total normal-slip motor hp. 50, 

power factor 65 percent. 

65 X 75 = 4875 
50 & 65 = 3250 


115 = 8125 
8125/115 = 70 percent average 
power factor. 

The effect of the distribution system, 
including transformers, on the power 
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Here's the modern method so 
many successful operators de- 
pend on to get the true facts on 
uncored formations. The Hunt 
Side Wall Tool gets real cores— 
up to 134" diameter, 8" length— 
not just samples! 


- The tool with wire line barrel in position to 
take core 


. The retractable barrel 
. Circulation plug 
. Core tube ready to enter formation 


. Core tube in formation 


"A Business Built on Service" 


FIELD SHOPS: 


Houston, Bay City, Corpus Christi, 
zg Jennings, Shreveport, Harvey 


EXPORT SALES: HUNT TOOL COMPANY 


W-K-M Company, Inc. 


74 Trinity Place, New York City HOUSTON, TEXAS, U.S. A. 
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much work as possible from existing installations 


Petroleum Engineer, Westinghouse Electric and Manufacturing Company 


RACTICALLY all oil-field equip- 

ment is composed wholly or to a 
large extent of vital defense materials, 
making replacements or additions diffi- 
cult to obtain. It is important, there- 
fore, that everything possible be done 
to permit existing equipment to carry 
- as great a load as practicable, so that 
the necessity for additional equipment 
will be kept to a minimum. 

One way of increasing the useful 
work that can be done by oil-field elec- 
trical generating and distribution 
equipment is by power factor correc- 
tion, thereby making the full current 
capacity of such equipment available 
for useful work. 


Meaning of Power Factor 


The power factor of a motor is the 
ratio of the power current to the total 
line current, which is composed of the 
power current and a magnetizing cur- 
rent. Due to the presence of the magne- 
tizing current, which is indispensable, 
the line current is not fully effective in 
carrying kw.- or hp.-load. The power 
factor expresses the effectiveness of the 
line current in carrying kw.- or hp.- 
load. Consequently, if a generator is 
carrying a full current load at 80 per- 
cent power factor, it means that only 
80 percent of the generator capacity is 
doing useful work. If the power factor 
of the load were raised from 80 percent 
to 100 percent the generator could 
carry one-fourth more kw.- or hp.- 
load, and would be doing useful work 
to its full capacity. 

A wattmeter indicates the actual 
useful load being carried by the line 
current, as it automatically multiplies 
only the power component of the line 
current by the line voltage. The volt- 
ampere load is the product of the line 
voltage, the line current and a factor 
1.73 for three-phase circuits, and is ex- 
pressed as kva. when the product is 
divided by 1000. The wattmeter read- 
ing divided by the volt-ampere value 
gives the ratio of useful to total load, 
this ratio being the power factor of 


the load. 


If a given kw.- or hp.-load is carried 
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factor, the generator line current is a 
minimum and the kva.-load numeri- 
cally equals the kw.-load. For any power 
factor less than 100 percent, the cur- 
rent and kva. are inversely greater. 
Thus, a 50 percent power factor would 
impose a current and kva.-load on the 
generator twice the minimum possible 
for the kw.- or hp.-load carried. The 
installed kva.-rating of the generator 
must, therefore, be double the kw.-load 
carried. The rating of the generator 
must be based on the line current load 
(for any given voltage) as the load- 
carrying ability of the machine is de- 
termined by the permissible tempera- 
ture rise, and the temperature rise is a 
function of the total losses in the gen- 
erator, of which losses those due to line 
current (I*R) are a very important 
part. 


Cause of Low Power Factor 


As motors used for pumping are of 


the induction type, and have character- 
istics that produce specially high start- 
ing torques, their rated full load power 
factor must be relatively low. Further- 
more, the load of a pumping well is a 
cyclic one with loads ranging from high 
peak values, probably beyond the rating 
of the motor, down to practically no 
load or even a slight negative or re- 
generative load. As the magnetizing 
current of the motor is constant, the 
power factor at light loads must be 
low, without equivalent improvement 
at the overloads. The cyclic pumping 
load, therefore, will have an average 
power factor that is lower than the 
rated value. This is illustrated by Fig. 1, 
which is taken from an actual test with 
a 25-hp., 8-pole normal-slip, high- 
torque pumping motor. It is apparent 
that lightly-loaded motors in a field will 
tend to lower the overall power factor 
of the total load carried by the power 
station. 


Overall Load Power Factor 


Field tests on 8-pole motors have 
shown that the average power factor 
for a complete pumping cycle will ap- 
proximate 65 percent for normal-slip, 
high-torque pumping motors and 75 
percent for high-slip, high-torque 
pumping motors. The power factor of 
the high-slip motor is inherently higher 
due to a lower magnetizing current, a 
higher internal resistance, or a combi- 
nation of these two factors. The average 
values would be slightly higher for 
high-speed motors. 

When both types of motors are used, 
an approximation of the combined 
power factor of the load may be arrived 
at by determining the weighted average 
value based on motor hp. Example: 

Total high-slip motor hp. 65, 

power factor 75 percent. 

Total normal-slip motor hp. 50, 

power factor 65 percent. 

65 X 75 = 4875 
50 &X 65 = 3250 
115 = 8125 

8125/115 = 70 percent average 

power factor. 

The effect of the distribution system, 
including transformers, on the power 
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. The retractable barrel 
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Fig. 1. Actual test curves of power factor and current show that the power factor drops considerably 
with drop in load but never greatly exceeds the rated value during a pumping cycle so the average 
power factor must be relatively low 
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factor at the generator may be neglect- 
ed. The overall effect for a typical lease 
with 20 motors with ratings ranging 
from 5 to 20 hp. and including both 
normal-slip and high-slip motors was 
calculated to be less than 1 percent. 


Correcting the Power Factor 


The source of poor power factor is in 
the load and not in the generator. 
Power factor correction consists, in 
effect, of supplying the magnetizing 
current required by the load by a means 
external to the generator. The means 
best suited to the oil fields is the capaci- 
tor. Actually, the capacitor also draws 
current from the generator, but this is 
a “leading” current and counteracts the 
“lagging” magnetizing current of the 
load. The leading current is negative 
relative to the lagging current; so if 
the two are numerically equal their 
algebraic sum is zero. In effect, the 
generator is then relieved of carrying 
any magnetizing current, and its full 
current capacity is available for work 
—kw.- or hp.-load. Fig. 2 shows graphi- 
cally the relation of line current to the 
power and magnetizing components, 
and the corrective effect of the current 
drawn by the capacitor. It is apparent 
that over-correction is possible, as 
capacitor current in excess of the mag- 
netizing current of the load will again 
result in a power factor less than unity. 


Area of Capacitors’ 
Effectiveness 


The capacitors may be installed at 
the power source, such as the lease gen- 
erating plant or a transformer bank for 
utility power, at various points in the 
lease distribution system or at the 
motors. 

The corrective effect of the capacitor 
exists from the capacitor to and includ- 
ing the ultimate generator. This is illus- 
trated by Fig. 3. There is no corrective 
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effect of the capacitor toward or in 
the motor; therefore, capacitors do not 
increase the load-carrying ability of the 
motors. Capacitors placed at the motors, 
however, do increase the kw.- or hp.- 
capacity of the distribution system, in- 
cluding transformers, as well as that of 
the generating station, including the 
control and switching equipment. 





Weatherproof capacitors are available 
for mounting on poles at the motors. 
Should the distribution system be en- 
tirely adequate from the standpoints of 
line losses and voltage drop, and only 
improvement of current conditions at 
the generator are needed, the capacitors 
may be grouped in the generating sta- 
tion. 


Capacitors Necessary 


The amount of capacitors necessary 
depends upon three factors, namely: 
(1) the kw. value of the load carried, 
or to be carried, (2) the existing power 
factor.of the load, and (3) the desired 
improved power factor. Fig. 4 offers a 
commonly used convenient method for 
quickly determining the kva. rating of 
capacitors, when these three factors 
have been established. For example, as- 
suming that a 115-hp. motor load 
(100-kw. generator output) at 70 per- 
cent power factor is to be corrected to 
90 percent power factor, the required 
capacitor rating in kva., is 54 percent 
of 100, the load in kw. or 54 kva. If 
correction to 100 percent power factor 
is to be made, the intersected percent- 
age happens to be 100, and therefore 
100 kva. of capacitors would be re- 
quired. 

















Fig. 2. Diagram of how capacitor corrects low power factor. Power factor correction consists of 

counteracting the magnetizing current of a load with a corrective current, so that in effect, the 

generator and the distribution system between generator and capacitor are relieved of 

carrying the magnetizing current or a portion thereof. With power factor correction to 100 

percent the power component equals (and coincides with) the line current so the full capacity 
of the generator is available to carry kw. or hp. load 
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Fig. 3. Circuit diagram illustrates effective area of capacitor. The capacitor draws a corrective 

current from the generator, therefore the improvement of power factor and reduction in cur- 

rent for a given hp. load exists from the capacitor to and including the generator. The capacitor 
has no effect on the power factor or current between the capacitor and motor 











Effect of Engine Load 


Engine loading will not be increased 
by improving the power factor unless 
additional kw.-load is added. In fact, 
the engine loading will be reduced be- 
cause of the reduction in losses in the 
generating and distribution equipment 
incident to the lower line current. 
Should additional kw.-load be added, 
proportionately greater engine capacity 
must be made available. In some cases, 
existing engines may have adequate 
margin to carry the increased hp.-load, 
during the national emergency, and in 
other cases supplemental or larger units 
may be required. In any event, the re- 
quirement for vital materials to carry 
the additional load is limited to that for 
capacitors and possible increased engine 
capacity. 


Examples of Increased Loads 


A 100-kw. pumping load with 65 
percent power factor possibly is now 
being carried by a 65 percent power 
factor generator, or by an 80 percent 
power factor machine. 

The maximum kva. rating of the 65 
100 


———== 15 
0.65 , 


kva. By correction to 80 percent power 
factor this machine would carry 154 * 
0.80 = 123.2 kw., and would require 
42 percent of 123.2 = 52 kva. of ca- 
pacitors. If correction is made for 100 
percent power factor this machine 
would carry 154 kw. and would require 
116 percent of 154 — 178 kva. of 
capacitors. 

If the 100 kw.-load is being carried 
by a generator designed for an 80 per- 
cent power factor load, the required 


percent machine would be 


ttt a a a eee 


Fig. 4. Chart for determining amount of capaci- 
tors required. The corrective capacitor rating in 
kva. may be determined as follows: (1) connect 
the present power factor value on the scale at 
the left and the proposed power factor value 
on the scale at the right with a straight edge; 
(2) read the percentage value intersected on 
the middle scale; (3) this percentage of the kw. 
load to be carried gives the required 
capacitor rating in kva. 
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kva. rating should be: 


The additional factor of 136 is neces- 


sary because the lower power factor 
current (65 percent as compared to 
80 percent on which the machine rating 
is based) has a demagnetizing action on 
the generator, which in the end means 
that a larger machine must be used to 
maintain full voltage at full current. 
By correcting to 80 percent power fac- 
tor this machine could carry 137 kw. 
requiring 57.5 kva. of capacitors and 
by correction to 100 percent it would 
carry 171 kw. requiring 198 kva. of 
capacitors. 


Cost of Correction 


The capacitors may be mounted on 
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e Link-Belt Silverlink finished steel roller chain is the 
No. 1 choice of roller chains in so many oil industry 
applications today because of its unfailing performance 
assured by so many valuable features. In cooperation 
with the government conservation program, Silverlink 
roller chain will hereafter be furnished in a durable 
“blackout” finish. 
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roller and ball bearings, and other transmission equipment, mud 
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protected by an enclosure. They may 
also be grouped in the generating sta- 
tion. Depending on the size of the field, 
and the power supply voltage they may 
be of 460-volt rating or higher. All 
these factors affect the cost of the 
capacitor installation, but in no case 
would the overall installed cost exceed 
$10.00 per kva. and the range would 
probably be from $7.50 to $10.00 per 
kva., including cutouts, hangers, con- 
duit, and labor. Normally, correction 
to 100 percent power factor may be 
too expensive to be economical, but 
under the present conditions it may be 


the only possible way to procure addi- 
tional electrical capacity. 


Additional Advantages 


In addition to making it possible to 
carry an extra load with existing elec- 
trical equipment, other continuing ad- 
vantages are obtained by power factor 
correction. These may be summarized 
as follows: 

1. A number of wells may periodi- 
cally get into step causing high peak 
current demands on the power supply. 
Such high current peaks, particularly 
objectionable when power is generated 





Cooling Refinery Air 


VAF 





bg accompanying illustration is 
an interesting and valuable chart 
simplifying the determination of the 
amount of mechanical refrigeration or 
ice necessary to cool an amount of air 
in refineries. Development of the chart 
is credited to A. Lewis, chief mechani- 
cal engineer of the Commonwealth 
Works Department of Australia. 

To apply the chart find the tempera- 
ture of the air, using the figures at the 
bottom of the chart. Then follow the 
line representing the temperature to the 
point where it intersects the corre- 
sponding humidity curve for the air. 
Then follow the line horizontally to the 
scale on the right and note the figure 
corresponding to the heat content in 
B.t.u. per 1000 cu. ft. 

If it is required to reduce the tem- 
perature of air 10° follow the reduced 
temperature line upward until it inter- 
sects the desired humidity and then run 
horizontally to the right and deduct the 
newly determined figure from the for- 
mer. The difference is the number of 
B.t.u. that must be removed from the 
air. 

With a pair of dividers or a slip of 
paper the distance between the two 
figures placed alongside the “vertical 
scale” shown on the chart gives the re- 
frigeration required for 24 hr. 

For example, how many tons of ice 
will be required per day to cool 1000 
cu. ft. of air per min. having an initial 
temperature of 100° F. and 40 percent 
humidity to 90° F. temperature and 20 
percent humidity? 

3000 B.t.u. — 2000 B.t.u. = 
1000 B.t.u. 


The distance on the chart from 3000 
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by W Rd Schaph orst 





in a lease power plant, are minimized 
by power factor correction. 

2. Most power companies place a 
premium on minimizing the average 
peak kva. demand over some prescribed 
period such as 15 minutes. An improve- 
ment in power factor will frequently 
result in a large annual saving in the 
power bill. 

3. Reduced power consumption by 
decreasing power losses in the generat- 
ing and distribution equipment. 

4. Improved motor starting due to 
reduced line drop incident with lower 
line currents. —_— *#* + — 
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x Determination of amount of mechanical refrigeration 
or ice required to cool refinery air 
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Chart for determining amount of mechanical refrigeration or ice necessary 
to cool a given amount of air 





to 2000 is slightly greater than the ver- 
tical scale distance representing 4 tons. 
In other words the answer is “‘almost 5 
tons of ice per 24 hr.” 

Or, divide the 1000 B.t.u. by 218 and 
we get 4.6 tons as the exact answer. 

In the event of any other quantity of 


air, results are directly proportional. 
Thus for 2000 cu. ft. of air per min. we 
would require 4.6 tons x 2 = 9.2 tons 
of ice per 24-hr. day. 

For 10,000 cu. ft. of air per min., 
4.6 x 10 = 46 tons of ice required per 
24 hr. ae ae 
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Cooling System of Car 


As long as the engine, because of its 
weight, had of necessity to be placed 
in the front of the vehicle, there re- 
mained no room in which to put a 
cooler that could act as a steam con- 
denser. Now, however, that we are 
whittling the engine down to perhaps 
one-third of its original weight and can, 
therefore, place it where it belongs— 
at the front of the unit—we have 
plenty of room for a properly designed 
steam condenser. This unit will not be 
any larger than the present radiator 
and can be of shape more in keeping 
with the streamline idea. There are sev- 
eral very interesting avenues of creative 
thought opened by this idea but their 
development belongs to the automotive 
engineer rather than the refinery man. 
One of these avenues has so persistently 
intrigued the writer that he will give 
it expression a little later on with the 
idea that other engineers may find 
something worthwhile in it. The aim of 
the idea is to make a virtue instead of 
a vice out of the necessity for stream- 
lining an automobile. 


Increased Need for Streamlining 


The notion has been prevalent that a 
considerable reduction was made in the 
power necessary to drive a car by care- 
ful attention to body design aimed at 
lowering wind resistance. Until speeds 
in excess of 50 m.p.h. are reached this 
power saving is very slight. A better 
reason for streamlining is to preserve 
traction at high speeds. The application 
of power to the rear wheels has a ten- 
dency to raise the sprung weight of the 
front of the vehicle. Visual proof of 
this is available by observing the up- 
ward leap of the front of a car at the 
beginning of a “jackrabbit” start. At 
high speeds the pressure of the stream 
of air flowing under the car has a dis- 
tinct tendency to take up some of the 
weight of the car, thereby lessening the 
tractive contact with the road surface. 
Further, despite the power application 
tending to cause the rear end to dig in, 
at high speeds the velocity of the air 
streams passing the car tend to cause a 
suction with an upward pull that still 
further lowers the traction. At the 
speeds attained by racing cars this offers 
a serious problem and is solved only by 
the exaggerated beaver tail design of 
the body. Current body designs take 
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PART 3 (Concluded) 


by k G. Lovell 


care of these conditions for standard 
cars; but what of the car of the future, 
weighing 1500 Ib., with the engine in 
the rear and traveling over specially 
designed highways at 100 m.p.h. and 
up? 

This futuristic car will have a much 
lower center of gravity, simply because 
there is no enormous power and trans- 
mission equipment to prevent having it. 
But the power will be applied in the 
rear and there will be no half-ton of 
cast iron to help hold down the front 
end. All this points up the need for 
some close attention to body design but 
with fewer handicaps to accomplishing 
the desired ends. The writer offers one 
of his pet ideas herewith, consideration 
of which has afforded him much pleas- 
ant mental exercise. Let’s design the 
front of the car deliberately to invite 
the air to enter a duct running under 
the body, placing in this duct the 
finned coils for the coolant. As the duct 
approaches the engine, which will be 
of the “pancake” type, we will change 
its shape from the wide and shallow to 
the circular. The fore end of our engine 
shaft will be extended and provided 
with a small gear both sides of which 
will be meshed with other gears driving 
propellers placed inside the rear or dis- 
charge ends of two branches of the 
duct. With these propellers, say 10 in. 
in diameter, and running at 7000 
r.p.m., will anyone be surprised to find 
the car beginning to move before any 
power is applied to the rear wheels? Let 
no one think, however, that this is 
power for nothing because it is not. 
We are simply taking such advantage 
of certain necessary conditions that 
they become aids instead of hindrances. 
And before any of our “‘yeah-butter” 
friends become too loud in their con- 
demnation of the idea, let them be in- 
formed that one of our enemies is now 
developing the idea successfully to 
drive a plane. The only change is that 
several impellers are placed in series, 
each running in the opposite direction 
from the adjacent one. The difference 
between the latter idea and the one pro- 
posed by the writer is the same as ex- 
ists between two or more centrifugal 
pumps in series and in parallel. 


Supercharging 


The idea of supplying the combus- 
tion air to an internal-combustion en- 


P 720. 


Development Engineer, Hancock Oil Company of California 


gine at a constant pressure is funda- 
mentally sound and potentially so val- 
uable that it warrants complete under- 
standing by the lay executive as well 
as by the petroleum technician. The 
writer finds, however, through discus- 
sion with many men, that this under- 
standing does not exist; nor have re- 
finers realized its significance to their 
plans for and operations of the future. 

It has already been demonstrated by 
actual service operation that the power 
of the present standard engine can be 
increased something like 75 percent by 
increasing the weight of properly pro- 
portioned fuel charge in the cycle per 
unit of time. What the degree of this 
increase will be in the higher compres- 
sion engine of tomorrow is impossible 
to predict but we have every reason to 
feel confident that the power per cubic 
inch of displacement can and will be 
doubled. 

In view of the foregoing, the ques- 
tion: “If all this is true why has not 
something been done about it?” is perti- 
nent and deserves an answer. The an- 
swer is very much the same as that 
given as the reason for our failure to 
develop many other ideas that were of 
obvious value; that is, we were not 
forced by necessity to do so. There has 


_ been, and still is, one mechanical diffi- 


culty that has retarded the develop- 
ment of a practicable supercharger. 
This problem is by no means minor and 
much remains to be done before it is 
solved but, as it has always been in the 
past, necessity will again perform her 
traditional function and a practicable 
device will develop. 

Although the scope of this article 
does not include a detailed discussion of 
automotive apparatus it is pertinent to 
state briefly the reason for the prodigi- 
ous increase in power per unit of dis- 
placement or, concomitantly, per unit 
of engine weight when the absolute 
pressure in the intake manifold is main- 
tained constantly at a point above at- 
mospheric pressure. 


First, it must be realized that the 
only way offered to introduce gasoline 
into the conventional carburetted en- 
gine is by virtue of the suction effect 
caused by one of the two power-wast- 
ing strokes of a four-stroke-cycle (the 
conventional) carburetted engine. The 
strength of this suction basically con- 
trols the maintenance of a proper air- 
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fuel ratio in the charge, the intimacy 

of mixture of air and fuel and, because 
of these two conditions, has an all-im- 
portant effect upon the fuel mileage. 
The strength of the suction effect, 
generally, is governed by the speed at 
which the engine is running and is 
lowered in the degree of throttle open- 
ing, by the turns in intake manifold 
and by the necessarily restricted area 
of valve ports. 

From the foregoing it will be clear 
that with increase in load, the reduc- 
tion in engine speed and/or wider 
throttle opening will reduce suction ef- 
fect and, consequently, the velocity of 
air passing through the venturi tube of 
the carburetor, thereby lowering the 
tendency to pick up and atomize gaso- 
line at the very time when more fuel 
is required. The only correction for this 
in the conventional carburetted engine 
has been handled by the carburetor 
which, under the increased power de- 
mand, supplies more gasoline through 
additional jets brought into the circuit. 
If the larger volume of air, which has 
been induced to pass through the ven- 
turi at high velocity by the low vacu- 
um of the light load condition, effects 
anywhere near the optimo air-fuel 
ratio, what will happen to this theoreti- 
cally correct ratio when the heavier 
load reduces the amount of air and the 
carburetor increases the flow of gaso- 
line? The answer is simply that the air- 
fuel ratio suffers and the mixture enter- 
ing the cylinders is richer than that 
required for best performance. Consid- 
eration of all this leads, inevitably, to 
the conviction that the carburetor de- 
signers have done a marvelous job but 

‘have at least reached the limit of prac- 
ticality. 


Weakness of Supercharger 


Logical reasoning leads to the con- 
clusion that to correct this deficiency in 
carburetion and to reach the goal of 
doubling the power of the engine re- 
quires only that air be supplied to the 
carburetor in greater volume than can 
be supplied by suction strokes of the 
engine itself and that this volume of 
air be controlled, not by speed of the 
engine, but by power demand. In a 
general way, and under present prac- 
tice, the power demand is in inverse 
ratio to the speed, which creates the 
problem under discussion. 


The problem is not difficult of solu- 
tion in heavy vehicles that can absorb 
the weight and the cost of an independ- 
ent drive motor for the supercharger. 
Several such units have been developed 
in the last five years and the recorded 
results of operation of some of them 
are sufficient to justify their initial cost 
and operating expense. The question 
might well be raised: “Why not copy 
airplane practice?”, which makes al- 
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most universal use of supercharging. 
The answer is simple enough when it is 
considered that the airplane engine runs 
at a somewhat uniform speed when 
warmed up. Demands for increased 
power are met by changing propeller 
pitch. As engine speed is fairly constant 
supercharger drive can be taken di- 
rectly from engine shaft and varying 
supercharging demands met by control 
of air volume. 


The Next Corrective Measure 


The carburetted internal-combustion 
engine in sizes used in ordinary auto- 
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motive equipment is essentially a high- 
speed engine. With the idea of main- 
taining approximately right engine 
speeds and in so doing alleviating the 
condition just described, manufacturers 
have always provided selective gear sets 
as a part of the unit. Considerations of 
simplicity have held the number of 
gear ratios in passenger cars to three, 
but even with this limited number the 
average driver finds it to be too much 
trouble to use all of them. He starts 
his car in second gear, which offers a 
ratio designed for about 15 to 26 m.p.h. 
and when the clutch or some other part 
fails he blames the equipment for the 
failure; when he buys a new car insists 
that it have more cylinders in order 
that he can continue his foolishness 
without the annoyance of rough start- 
ing. It is interesting to the writer to 
let his mind go back to a time some 30 
years ago when Overland came out with 
a cone friction drive. In theory this 
was a perfect answer, but the mechani- 
cal difficulties involved proved too 
great and the idea was abandoned. 
Improvements in the selectivity 
characteristics of transmission gear sets 
have done something to encourage the 
driver to make more use of his lower 
gears and the automatic overdrive has 
helped, but only on the side of lesser 
importance, the high-speed condition. 






The real forward step has been the hy- 
draulic transmission unit—call it fluid 
drive, hydromatic, or what have you. 
To build this to function as it should 
with the heavy duty imposed upon it 
by the heavy cars and multitudinous 
stops of today should cost at least five 
times that of the prices presently 
quoted. When, however, we have our 
car of the future, built something on 
the order of the ideas herein described, 
weighing perhaps 1000 lb. and travel- 
ing at 100 m.p.h. on non-stop high- 
ways, this hydraulic drive unit can be 
built and installed for a reasonable cost 
and can then function as it is intended 
to do—take completely out of the 
hands of the driver the adjustment of 
engine speed to car speed. Then we can 
truly and safely limit car speed by a 
governor without taking from the 
driver any of the power that he might 
need in an emergency in the lower speed 
range. 

Not the least of the combined effects 
of these changed practices will be the 
substantial correction of the enormous 
friction losses now suffered. Because of 
the conditions and practices of the past 
and present—including human idiosyn- 
crasies — as much as 50 percent of the 
actual output of our passenger cars is 
being wasted in friction. 


Liquid Fuel Injection Engine 


About a decade ago, necessity foaled 
another child for which a future was 
predicted at the time. The fact that 
time did not justify the predictions 
does not indicate that the child was 
deficient; rather that other children 
came along better equipped to perform 
the required duties. One of the penal- 
ties we have been paying for many years 
for our enormous volume production of 
automotive equipment is the lack of 
codperative design. The concrete result 
in the case in point is that we have 
been- making our motor gasoline to 
specifications made necessary by carbu- 
retor design only. The carburetor de- 
signer in turn was aiming primarily at 
atomizing and metering the fuel to the 
engine without necessarily giving any 
particular consideration to changes that 
were being made in motor design from 
time to time. When the carburetor peo- 
ple demanded of petroleum refiners a 
fuel of lesser density (high A.P.I grav- 
ity) in order that they could atomize 
it more completely, a new trouble 
arose. The conventional vacuum tank 
method of transferring the fuel re- 
quired by the engine from tank to car- 
buretor began giving trouble from 
vapor lock with the light gasoline. The 
mechanical fuel pump wasthen brought 
out and was proclaimed as the answer 
to these troubles. This turned out to be 
as far from the actual fact as devices 
called revolutionary usually are. It was 
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CAST-IRON END-PLATES 
AND FRAME 


The end-plates and frame are of 
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The ventilating open- 
ings are located in 
the lower part of the end-plates and frame 
and are so designed that splashing liquids cannot enter the motor. The 
arrows indicate the direction of the air-flow into and out of the motor. 
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simply another forward step but the 
troubles from vapor lock persisted. 
Whenever the temperature under the 
hood became high enough, either from 
outside sources and/or the heat radiat- 
ing from the motor, to overcome the 
cooling effect of the vaporization of the 
gasoline by the carburetor, not enough 
gasoline reached the cylinders and the 
engine stopped. The carburetor’ had 
been “perfected” but was not “‘per- 
fect,” and therefore the fuel made to 
the carburetor specification may have 
been perfected but was not perfect. 

Thus came the conception of the 
idea of providing the engine with its 
fuel in liquid form, with the heat of 
compression plus the stored heat in the 
engine helping to provide the heat for 
partial vaporization of the gasoline. 
The major portion of the atomizing 
was to be handled by the restricted 
orifices of the atomizing nozzles. This 
idea was, of course, simply that of 
adapting a part of the Diesel cycle 
principle to the gasoline engine, which 
operates on the Otto cycle principle. 
More than ten years ago, according to 
a trade publication of the time, an en- 
gine of this type was developed and 
given a thorough service test in air- 
craft. According to the magazine ar- 
ticle, the trial was made in a 525 hp. 
Hornet engine and the major objective 
of the test was to use a fuel less in- 
flammable than gasoline. The fuel used 
was said to be produced by the hydro- 
genation process with particular atten- 
tion having been given to high flash 
qualities and the stock had a clear oc- 
tane number of 82.6. It was further 
indicated that fuels produced by the 
hydrogenation process had inherent 
anti-knock values. The article was 
very interesting but closed with the 
significant statement: “The engine will 
not be offered to the trade for general 
use at this time.” The reader may place 
his own interpretation upon this. 


Closer Coordination in Design 


In recent years there has been closer 
codperation between accessory manu- 
facturers and the automotive designers. 
The result has been that our fuels are 
now made more to actual thermody- 
namic requirements of the engine and 
the carburetor people seem to have been 
able to handle such fuels satisfactorily. 
But, as has hereinbefore been stated, the 
conventional Otto-cycle carburetted 
engine, in itself, has at last reached 
about the pinnacle of its possibilities, 
as it is no better as a power generator 
than it is as an air pump. Supercharg- 
ing is the key to the door opening into 
the increase in power per unit of weight 
or of displacement. 

It will be obvious to a mechanical 
man that the satisfactory operation and 
efficiency of a solid injection internal- 
combustion engine of either the Otto 
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or Diesel cycle depend very largely 
upon the mechanical accuracy of the 
cam action that controls the fuel in- 
jection. This accuracy is not particu- 
larly difficult to attain but there is a 
definite limit to the shaft speed at 
which it can be maintained. This fac- 
tor has retarded the development of 
such a power unit for any except a rela- 
tively heavy piece of equipment. It 
will doubtless have a certain field of 
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future application in heavy vehicles. 
A satisfactory fuel for it can have an 
I.B.P. of as high as 300°F., and an 
E.B.P. of up to 550°F. 


Summing up the case for the future 
of this engine, it is entirely reasonable 
to expect that it will fit well into the 
transportation picture because of its 
ability to use this medium distillate 
that might otherwise be without profit- 
able market. Tailoring of petroleum 
products to order by synthesis might 
need just such a market to make it a 
complete commercial success. 


Application of supercharging to this 
type of engine will be of great advan- 
tage, not only for the reasons already 
stated, but for the further fact that it 
can then be built and operated as a 
2-cycle motor with the head of super- 
charging air available for scavenging 





as in a 2-cycle Diesel motor. In fact, 
the engine would be of Diesel type ex- 
cept that the charge would be electri- 
cally ignited and the compression 
somewhat lower than the true Diesel. 
Some sacrifice of power would prob- 
ably be made to avoid the knocking 
tendencies of the distillate. Do not erase 
this whole idea from your picture. It is 
pregnant with possibilities. 
Liquid Injection Engine 

The utility of the liquid injection 
engine depends largely upon mainte- 
nance of accuracy of the cam action 
for opening valves and spring action 
for closing them and this accuracy is 
much more important in a two-stroke- 
cycle motor than in a four-cycle. The 
stroke of the cams and the strength of 
the springs can be designed for a given 
speed of engine and any wide variance 
in speed tends to defeat the accuracy. It 
is of major importance, therefore, that 
the speed range be narrow and relatively 
low. It must be remembered that cam 
action must operate valves, not only in 
conjunction with piston position, but 
is also called upon to regulate the 
amount of fuel being supplied to each 
cylinder; and this amount is only a 
fraction of the volume of the vaporous 
air-gasoline mixture that would be 
passing through the intake valves of 
the carburetted engine under equal 
power demand. Because of this the fuel 
regulatory apparatus must be designed, 
manufactured, and maintained with 
greater care than in the motor of the 
usual engine. This is the penalty that 
must be paid in order to overcome the 
fundamental weakness of carburetion. 

The liquid injection engine, being es- 
sentially a low-speed motor, will neces- 
sarily be a relatively heavy unit that 
will, as has been noted, tie it to a heavy- 
duty vehicle. This in turn so increases 
the duty on whatever type of trans- 
mission unit is used that additional con- 
sideration of that equipment is war- 
ranted. The hydraulic transmission is 
far from perfected for all degrees of 
heavy duty and, as it has certain in- 
herent characteristics that at present 
seem to indicate that its utility is likely 
to be somewhat limited in the low- 
speed, heavy-duty field, it will be well 
to survey the idea of using electrical 
equipment for the purpose. There is 
nothing new about the basic principle; 
in fact, it may well be said that, had 
not the idea been developed, the present 
Diesel-engine-driven streamline trains 
might not have been so successful. 

Fig. 2 is intended to show how the 
idea can be applied to a truck or bus. 
The sketch is entirely schematic and 
should be so treated. The writer recom- 
mends that each reader run his own 
“cerebral distillation” on the idea and 
see what he gets out of it. 

(Continued on Page 87) 
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(Continued from Page 84) 
Probable Weight of Unit 


To say that the proposed unit is, 
necessarily, a heavy assembly without 
some discussion is bound to be mislead- 
ing. The electrical equipment will, of 
course, add to the total weight but 
hardly in the degree that some might 
think. Balancing off the saving in 
weight of a 2-cycle, 4-cylinder motor 
against the added weight of the fuel 
control devices, it is probably safe to 
conclude that the engine itself would 
not weigh more than 60 percent of the 
weight of a conventional 4-cycle, 6- 
cylinder, carburetted engine of equal 
power. The generator and motors will 
weigh more than the conventional se- 
lective gear transmission set and fric- 
tion clutch but the differential will not 
be greater than the weight saved in the 
engine itself. The expression “relatively 
heavy,” therefore, as used earlier in 
connection with the liquid-injection 
unit, relates to the weight of the carbu- 
retted engine of the future and not to 
the present motor of equal power. 


Advantages of Proposed Plan 

The plan, as shown, represents only 
the cerebral distillation of one man and 
he claims for it only that it represents 
an idea that is fundamentally sound 
but which is bound to be saturated with 
“bugs,” many of which can be elimi- 
nated by consideration given it by 
others better informed on various phases 
of the proposition than he. 

One of the objectives of the plan is 
to make profitable use of certain petro- 
leum fractions that would require 
rather costly processing to make them 
suitable for the high-compression car- 
buretted engine. This is a logical re- 
sponsibility of the petroleum man as 
much as it is of the automotive de- 
signer. We cannot justifiably complain 
that our customers are causing our 
manufacturing costs to rise beyond rea- 
son unless we are prepared to suggest 
methods of using petroleum products 
that do not demand these costly manu- 
facturing processes. 

Let’s take the driver’s seat on this 
unit and see how we work it. We will 
start the engine in the usual way except 
that the starting switch is the first po- 
sition on the master controller and 
serves also to start the fuel pump in low 
volume position and the supercharger 
at low speed. The next position is the 
one from which we will operate. As 
the engine warms up and we are ready 
to shove off, we advance our electrical 
throttle slightly, which, working 
through rheostats, energizes fields of 
all traction motors and the super- 
charger drive. Required additional vol- 
ume of fuel will be supplied automati- 
cally by a solenoid connected to the 
variable volume device on the fuel 
pump. The solenoid and fuel pump 
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motor fields are synchronized through 
the master controller. The driving con- 
trol will be by tachometer with the 
proper speed range plainly indicated 
thereon. Automatic maintenance of 
proper relationship between engine 
speed and vehicle speed would be the 
relatively simple matter of a centrifu- 
gal governor attached to camshaft, 
which would increase or decrease the 
amount of fuel fed to the cylinders as 
the engine revolutions vary from the 
rate called for by throttle position. 
Varying the excitation of the generator 
field coils offers an infinite power range 
within the capacity of the engine. Elec- 
trical transmission, generally, simply 
provides a variety of “gear ratios.” 

The traction motors can as well be 
made integral with each wheel with 
obvious advantages. No special difh- 
culty should be encountered with front 
wheels, which must be pivoted for steer- 
ing. Extra flexibility in conducting 
cables can be provided. The traction 
motors can also serve an important 
secondary function by acting as dy- 
namic brakes. Reversed, they become 
generators and the hold-back thus de- 
veloped is like that of driving down 
hill in a lower gear except that the 
braking effect is under closer control in 
just the same way and for just the same 
reason that the power driving is under 
closer control by electrical transmis- 
sion than it could possibly be with any 
form of mechanical transmission. Heat 
generated by the dynamic braking 
could readily be dissipated by metal 
grills placed in the air stream. 


The Rotary Engine 


There is no denying the importance 
of the part played by the rotary, air- 
cooled engine in the development of 
aviation, nor has its value been confined 
to aerial and fast-traveling vehicles. It 
is no longer a matter of military secrecy 
that rotary engines are considered of 
value in propelling very heavy and rela- 
tively slow moving combat vehicles. 
The problem of adequate cooling is 
probably solved by using a propeller 
that performs the double function of 
providing the air stream for cooling 
and, in doing so, actually develops some 
propulsive effort. 


To use a rotary engine in the light 
and high-speed cars of day after tomor- 
row, the writer suggests that we en- 
large upon the idea previously men- 
tioned of using one or more air tunnels. 
The engine itself need not be large, for 
a light car and its drive could be di- 
vided into, say, two series-multiple sets 
of propellers placed at forward ends of 
air tunnels. Perhaps some of our read- 
ers who are informed in this branch of 
science will take over the task of tell- 
ing just how much, or how little, 
sense there might be in this idea. The 





thought is at least intriguing if for no 
reason other than that it would cer- 
tainly add to the life of our highways 
if they could be relieved of traction 
wear, which is many times the rolling 
frictional wear. 


What About the Steam Engine? 


The idea of using a steam engine for 
automotive transportation has been ad- 
vanced many times and has had some 
degree of successful development. The 
reasons for its failure to receive more 
general application have not been those 
commonly believed. There has never 
been anything particularly wrong with 
the idea that was not correctable. In 
fact, steam offers the same degree of 
flexibility of control as the electrical 
transmission. The principal reason for 
its failure to hold its own has been the 
ingenuity of the automotive designer 
in keeping up with the demands for a 
light, simple transportation unit with 
sufficient flexibility of control, by mak- 
ing use of the familiar internal-combus- 
tion engine and selective gear ratio 
transmission. 

The liquid injection engine with 
electrical transmission is likely to find 
some competition from the steam prime 
mover in the future; not so much be- 
cause of control features but for two 
other good reasons, one of which should 
be thoroughly understood and analyzed 
by oil refiners. It has always been true 
that the success of any type of power 
machine has been, in a considerable de- 
gree, dependent upon availability and 
cost of its fuel. In fact, this very thing 
brought out the Diesel engine for mo- 
bile units. Throughout the present dis- 
cussion has been the thought that the 
ultimate in a light and mobile internal- 
combustion engine depended upon a 
fuel that was more or less special and 
that its availability in large quantities 
entailed costly processing because, as 
the percentage recovered from a unit 
quantity of crude petroicum increases, 
so does the processing cost rise in more- 
-than-proportionate degree. It does not 
require a doctorate in economics to 
realize that this sets up an ideal condi- 
tion for the steam plant. It should be 
kept in mind in making this analysis 
that the synthesis of high octane gaso- 
line, according to our present knowl- 
edge, leaves no residual or by-product 
stocks suitable for use in a compression 
ignition (Diesel) engine. 

Another point on the credit side of 
the steam drive account is overload ca- 
pacity. Although the overload capacity 
of any type of internal-combustion en- 
gine is very limited, the steam engine 
can be loaded considerably beyond its 
rated capacity. It is assumed that the 
steam gencrator and condenser would 
be able to handle their parts of the 
overload. 
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“For MY KIND of work, give me WeldELLS”’ 


‘TSs maintenance job is a tough 

spot in anybody’s language. But 
the piping end of it would be a bed 
of roses if all the lines were welded 
with WeldELLS!* 

Give me a good man with a torch, 
and a stock of WeldELLS, and I'll 
show you how to lick those quick 
changes that come up these days, 
too. WeldELLS have everything it 
takes to speed up the job and cut 
the costs—tangents that make them 


easy to line up; quarter-markings 
to guide the work; clean bevels and 
lands that make welding both good 
and fast. You don’t have to grope 
for the proper size either, because 
the size and weight is marked right 
there on the fitting. 


When the job is done with 
WeldELLS it’s done for keeps. 
There’s no tinkering or trouble 
shooting. For my kind of work, 
give me WeldELLS! 


TAYLOR FORGE & PIPE WORKS, General Offices & Works: Chicago, P. O. Box 485 





WeldELLS are just one of many Taylor Forge products that 
are vital to war and victory. An example is huge rolled 
steel rings—an important part of U.S. tanks now in action. 


NEW YORK OFFICE: 50 CHURCH ST. ® PHILADELPHIA OFFICE: BROAD ST. STATION BUILDING 
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* No other fittings for pipe welding eom- 
bine these features found in WeldELLS: 
© Seamless — greater strength and uni- 
formity. 

© Tangents — keep weld away from zone 
of highest stress — simplify lining up. 

© Precision quarter-marked ends — simplify 
layout and help insure accuracy. 

© Selective reinforcement— provides uni- 
form strength. 

© Permanent and complete identification 
marking — saves time and eliminates errors 
in shop and field. 

© Wall thickness never less than specifi- 
cation minimum — assures full strength and 
long life. 

© Machine tool beveled ends — provide 
best welding surface and accurate bevel 
and land. 


© Th + complete line of Welding Fittings 
and "Sesged Steel Fianges in the World 


— insures complete service and undivided 
responsibility. 











* WeldELLS and many other Taylor Forge products 
are produced in Byers Genuine Wrought Iron, 
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Types of Steam Engine 


Any type of contra-flow steam en- 
gine is out of consideration because of 
initial condensation and multiplicity of 
parts. The uni-flow engine, however, 
has several points in its favor when 
compared with a steam turbine. It 1s 
simple, efficient, relotively light per unit 
of power, and can handle steam of 
fairly elevated pressures and tempera- 
tures. The pressure limitation is only 
because of concomitant temperature 
and the lubrication difficulties intro- 
duced thereby. A detailed discussion of 
uni-flow versus contra-flow steam en- 
gines is not warranted in this article 
and it should suffice simply to say that 
the uni-flow, far from being a new 
idea, has been used with marked suc- 
cess for many years in Europe. Some 30 
years ago an endeavor was made by at 
least two old line engine manufacturers 
in this country to popularize the unit 
for power generation in medium sizes. 
The endeavor was not completely suc- 
cessful for reasons that reflected credit 
rather than discredit upon the design. 
It is pertinent to point out also that the 
last steam-driven automobile marketed 
in this country had this type of, engine. 
The uni-flow engine is very efficient 
when operated condensing, which 
would be necessary in a mobile unit for 
obvious reasons. Its efficiency is better 
than a turbine when under low vacuum, 
which condition would prevail at low 
engine or car speed. 


The Steam Turbine 


The chief advantages of the turbine 
are its high speed and consequent light 
weight and the fact that, as it does not 
require lubrication other than bearings, 
steam of very high temperature can be 
used. The use of the high speeds and 
temperatures are likely to be restricted 
for passenger car use by the natural fear 
of riding along the highway with some 
machinery underneath one that was 
turning over, say, 5000 times a minute 
and using for power a vapor of 1000 
or more lb. per sq. in. pressure and 
700°F. or higher temperature. 


The Gas Turbine 


The idea of using gases of combus- 
tion directly upon the blades of a tur- 
bine rotor has intrigued engineers for 
years. The objective is very attractive, 
amounting perhaps to a doubling of 
efficiency; but obstacles have seemed 
insurmountable. To find an alloy for 
the blades able to withstand the tem- 
peratures involved has not thus far been 
done. We do know, however, that such 
a machine has had some degree of suc- 
cess in Europe and we are justified in a 
feeling that we can do as well, or better. 


Coke 


There now exists a new and hereto- 
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fore unconceived demand for a petro- 
leum by-product, the significance and 
magnitude of which is not generally 
realized. It is, in fact, a distinct reversal 
of past relationship between supply and 
demand. One of the worries connected 
with cracking has been to find some 
means of disposing of the residual coke. 
The market for it in briqueted form to 
use as a fuel has been negligible for a 
simple economic reason. In the area of 
petroleum refining plants there is cer- 
tainly no demand for a solid fuel. Proc- 
essing and transportation costs remove 
it as a competitor of coal in other areas. 
Advances in cracking science have min- 
imized the percentage of coke but also 
emphasized the advantage of a straight- 
run distillate (gas oil) as a charge stock. 

Now, however, we are faced with a 
condition that is likely to reverse all the 
foregoing. The production of 2,000,- 
000,000 lb. of aluminum is expected in 
1943 from plants already built or under 
construction. The method of refining 
the base ore, bauxite, involves electro- 
lytic cells both poles of which are com- 
posed of practically pure carbon and 
this carbon is consumed at a rate of 
¥, Ib. for each pound of aluminum 
produced. The carbon necessary, there- 
fore, is 750,000 tons. Petroleum coke 
is the material presently considered to 
meet standards of purity and from 
which this carbon is to be manufac- 
tured. In light of this it appears that a 
petroleum refiner has profit potential- 
ities in coke. 


Butadiene 


If all the words that have been ut- 
tered by radio commentators and 
others of perhaps still less accurate in- 
formation on this subject could be 
polymerized into anything approxi- 
mating a rubber compound, there 
would be no rubber problem. The trou- 
ble would be that the words would not 
produce a compound that would resist 
the decomposing effect of sun and air. 
A technical man cannot hope to com- 
pete with these men of many words but 
he feels that a little ventilation of the 
subject will be of interest. 


The dissension seems to have centered 
around the question of making buta- 
diene from ethyl (grain) alcohol or 
from a petroleum distillate and/or gas. 
The situation will be much clarified if 
it is viewed from two distinct time 
angles—now and the future. 


The present need for rubber is some- 


thing that admits of no consideration 
from any angle except that of provid- 
ing the required amount of latex in the 
shortest possible time without prejudice 
to other and vital military needs. All 
arguments over the use of critical ma- 
terials for the rubber program versus 
their use for other military purposes do 
not add one ton of steel to the total 








available for all purposes. No person 
could possibly make a division of the 
materials between the two interests that 
would be satisfactory to all. It would 
seem, therefore, that it would be just 
simple, sound sense to accept the judg- 
ment of a limited group of fair minded 
and unprejudiced men, stop this sense- 
less bickering, name calling, and wise 
cracking and go on down the line as 
laid out but be prepared to change the 
ratio of apportionment of steel from 
time to time as changed military and 
other circumstances indicate. 


The time element is the justification 
for producing butadiene from _petro- 
leum. The oil industry has the raw ma- 
terial and can convert it into usable 
form in a minimum of time and with 
the use of a minimum amount of crit- 
ical materials—but no amount of “‘de- 
ploring the necessity” will supply these 
needed materials. A further reason is 
that certain by-products of the petro- 
leum process are a source of much 
needed explosives. 

Of the many processes considered for 
production of butadiene from petro- 
leum there are at least two that have 
been thoroughly worked out and found 
to be practicable from every angle. 
Certainly no valuable time should be 
spent now in conducting research to 
find others. Improvements in existing 
processes will follow as a perfectly nat- 
ural course. Selection between catalytic 
dehydrogenation of normal butane or 
the Jersey process can well be made en- 
tirely a matter of availability of charge 
stock. When this discussion has passed 
on into a more technical phase this 
point will receive more complete dis- 
section. 


On the other side of the picture it 
will require some highly prejudiced vi- 
sion to find any justification for the 
continued and permanent use of a nat- 
ural resource that is irreplaceable for 
the manufacture of a constantly ex- 
pendable material when another source 
of raw material is available that is re- 
placed each year by nature’s bounty. 


Other Products 


There is no thought in the whole 
analysis presented in this series of arti- 
cles that the potential field of petroleum 
products has anywhere nearly been cov- 
ered. Progress in petroleum synthesis is 
so rapid that a chart made with the idea 
of being complete would not be finished 
before the research men would be hang- 
ing around with additional products. 

In forthcoming articles the writer 
will endeavor to bring out, chiefly by 
graphic means, processes that are cur- 
rently considered the ranking ones for 
production of the stocks whose utiliza- 
tion has been pointed out here. 


— xv & — 
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Electrical Logging Through Thick Salt Zones 


x- Replacing lower part of column of salt-laden drilling fluid 
with fresh-water mud effective in Central Kansas wells 


A INCREASE in the use of elec- 
trical logging methods for wells 
in the Central Kansas area has recently 
followed the widespread application of 
a new field method for overcoming the 
detrimental effect on electrical survey- 
ing in salt-laden rotary drilling mud 
resulting from contact with thick salt 
beds in the course of shallow drilling. 

The result of continuous circulation 
of rotary drilling fluid through the shal- 
lower saline beds was to minimize, and 
in some cases destroy, the spontaneous- 
potential phenomenon when an elec- 
trical logging survey was run. The 
problem thus created complicated in- 
terpretations regarding where the por- 
ous zones might occur. 

The effect of attempting to run elec- 
trical surveys through a solid column 
of uniformly-high content of chlorides 
and its nullifying results for determina- 
tion of porous zones, had discouraged 
the use of electrical surveying of wells 
drilled in certain parts of western Kan- 
sas overlain by thick salt deposits. 

Solution to the problem lay in im- 
provising some method of improving 
the spontaneous-potential electrical 
curve that would show more accurately 
the vertical position of the porous zones 
and give a better relative value of the 
porosity of those breaks than had been 
obtainable when salt-laden mud was 
present in the rotary drill hole to cause 
a considerable drop in the resistivity of 


the drilling fluid. 
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by Hoseph Al Kornfeld 





JOSEPH A. KORNFELD 


recently accepted a position as metallographer 
with the Hughes Tool Company and has been 
assigned to the Dickson Gun Plant, a subsidiary 
—To accept this post he resigned as petroleum 
editor of the Wichita (Kans.) Beacon—He be- 
gan his oil industry experience in 1920 with 
the Subsurface Development Company—Studied 
geology at the University of Tulsa and petro- 
leum engineering at the University of Oklahoma 
from 1926 to 1930—Leaving school he entered 
the employ of Skelly Oil Company as assistant 
editor of Skelly News at Tulsa, Oklahoma, leav- 
ing that firm the following year for similar 
duties with Cities Service Oil Company—in 
1934, he went to the Gulf Coast to edit the oil 
page of The Houston (Texas) Post, which posi- 
tion he held until August, 1935, when he be- 
came geologist and engineer for Barnett Petro- 
leum Corporation of Houston, Texas—He re- 
signed in 1937 to edit the oil news on the Wich- 
ita Beacon and to enter consulting practice. 





Experimental work conducted since 
April, 1940, by a leading well survey- 
ing corporation indicated that a small 
increase in the electrical resistivity of 
the drilling fluid resulted in an improve- 
ment of the spontaneous-potental elec- 
trical surveying curves. 

In commercial practice, the answer 
was found by replacing the lower por- 
tion of the column of salt-laden drill- 
ing fluid by pumping fresh-water mud 
through the drill-stem from the bottom 
of the hole and by using a greater 
recording range in the recording graph. 


Permian Salt Deposits 


Excessive contamination of drilling 
mud with chlorides results from con- 
tinuous circulation opposite drilled sec- 
tions of thick salt beds in the Permian 
system in the course of drilling. These 
are found in Kansas in three formations 
of the Permian (in ascending geologic 
order): Nippewalla group, Ninnescah 
shale, and Wellington formation. 

The most important of these salt de- 
posits both in areal extent and in thick- 
nesses is found in the Wellington for- 
mation, where saline beds underlie an 
area extending for 150 miles from east 
to west and 180 miles from north to 
south, to within 40 miles of the Ne- 
braska state boundary line. A maximum 
thickness of 300 ft. is attained in Ellis 
and Russell counties. 

Salt beds found in the Ninnescah 
shale are of minor geologic importance 
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and of extremely limited areal extent; 
they attain a maximum thickness of 
100 ft. in Pratt County. 

The Ninnescah shale is overlain by 
the Stone Corral anhydrite-dolomite 
series, which are in turn covered by the 


Nippewalla group. The Flower Pot 
shale, uppermost member of this group, 
carries salt throughout an area in south- 
western Kansas extending for 175 miles 
from east to west and for nearly 100 
miles from north to south. Thicknesses 
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Fig. 2. Comparison of four electrical logging surveys of three oil wells in the 
Trapp pool, Russell County, Kansas, which proves the value of spotting fresh 
water rotary mud in the lower 800 ft. of drilled section to overcome the detri- 
mental effects of salt-laden mud on electrical well-logging surveys. Well ‘‘A" 
shows a typical electrical log of the field. Well *'B’’ was surveyed twice, first 
with salt-laden mud (upper-right survey), secondly with fresh-water mud (lower- 
left survey) with favorable results. A third well ‘‘C'’ was surveyed electrically 
1% years later at a location one-fourth mile from well’’B"’ and with fresh-water 
mud after the drilling crews set surface pipe below the trouble-giving salt sec- 
tion. Results compare favorably with the fresh-water mud survey of well ‘‘B”’ 
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of as much as 80 ft. have been logged 
in a test well in Hamilton County near 
the Colorado state line. 


Electro-Chemical Theory 


A brief review of the fundamental 
theories and the phenomena surround- 
ing electro-chemical properties of drill- 
ing fluids is necessary for a proper un- 
derstanding of the importance of the 
use of a salt-free mud for surveying 
porous zones opposite the desired pro- 
ductive formation objectives. 

Two principal effects are recognized 
in interpretations of the spontaneous- 
potential curves: (a) Electro-filtration, 
and (b) Electro-chemical contact effect. 

The (a) effect, that of electro-filtra- 
tion, represents the opposite of the well- 
known physical phenomenon of os- 
mosis, a theory first formulated in 1859 
by Helmholtz. It is the phenomenon 
of the electrical potential arising from 
the filtration of a fluid through a por- 
ous diaphragm (in this case, the mud 
filtrating from the hole to the forma- 
tion through the mud cake). Its elec- 
trical sign is always negative and its 
value is proportional linearly to the 
resistivity of the mud. When the resis- 
tivity of the mud is small, the electro- 
filtration effect is small. Recognizing 
the fact that as the concentration of 
chlorides rises, the electrical resistivity 
drops (see chart), it is easy to under- 
stand why the electro-filtration effect 
is small when the concentration of 
chlorides is high. This effect relates di- 
rectly to the permeability of the for- 
mation, or fluids in motion. 

The (b) effect is the electro-chem- 
ical contact effect inherent between 
two fluids. It is the phenomenon studied 
by Nernsdt and first described in 1889. 
It assumes the existence of a certain 
porosity but does not relate to the per- 
meability or fluids in motion described 
in the (a) effect. The (b) effect is 
proportional to the Napierian base log 
of the ratio of the concentration of 
chlorides of the two fluids in contact. 
Its electrical sign is cither positive or 
negative, depending upon the charac- 
ter of the concentration. This is dem- 
onstrated mathematically as follows: 

Where: C, >C, 

C, -> 1 
C, 


.. log = -> 0 or positive. 


Where: jK<¢, 
C, 


— 1 
Cc. < 


‘ C 
.. log eo <0 or negative. 

Thus, if the drilling mud is less 
saline at the outset than the formation 
fluid, this effect is also negative; it adds 


to the already-negative status of the 
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(a) or electro-filtration effect. If, how- 
ever, the salinity of the drilling mud is 
ot a higher concentration than that of 
che formation fluids, the (b) or electro- 
chemical contact effect will be positive 
and counteract (a). In some cases, the 
magnitude of the positive effect in (b) 
might become great enough not only to 
cancel (a), but result in a positive, 
abnormal anomaly potential. The effect 
(a) is small because the salinity of the 
mud is high; in this case, the resistance 
is low. 

Experimental Background 

Field representatives of a leading 
well surveying corporation in Kansas, 
faced with interpretation problems of 
the spontaneous-potential curve in sur- 
veys run in wells drilled in the areas 
underlain by salt, encouraged experi- 
mentation by studying the effect of 
mud reconditioning to obtain reliable 
electrical curves. Accordingly, in co- 
operation with one leading integrated 
company in Wichita, experimental 
studies were made in the field in the 
Coralena pool of Russell County, prin- 
cipally of the geologic section opposite 
the Lansing-Kansas City lime series, one 
of the producing formations. (The 
Coralena pool has since been combined 
by the state corporation commission 
with the Trapp pool.) The average 
thickness of the Wellington salt beds 
in this locality is approximately 280 ft. 
The electrical resistivity of the rotary 
drilling fluid is 0.1 ohms, m*/m, or less. 

Oil production is obtained in this 
pool from porous limestone zones pop- 
ularly called the 30-ft. break, the 55-ft. 
break, the 80-ft. break, the 120-ft. 
break, and the 150-ft. break. These 
zones are so-called from their respec- 
tive vertical interval from the top of 
the Lansing-Kansas City lime series. 
For electrical studies, however, the 30- 
ft. and 55-ft. breaks have been com- 
bined, and the 80-ft. and 120-ft. breaks 
are considered together. 

The graphic electrical effects are 
clearly demonstrated by the compari- 
sons shown on the electrical surveying 
logs of three wells in the Trapp pool. 
(See Fig. 2.) Well “A” is shown at the 
extreme left of the chart to illustrate a 
typical electrical log usually obtained 
from this field. 

Well “B” was surveyed twice during 
April, 1940. The first survey was the 
conventional run made with the salt- 
laden drilling mud in the entire section 
of the drill-hole. The second survey 
was run one day later in the same well 
after a quantity of fresh-water mud, 
of 5-ohm resistivity, was spotted 
through the drill-stem and circulated. 
Actually, the fresh-water mud was 
composed of mud and chopped ice de- 
signed for the purpose of running dif- 
ferential temperature surveys rather 
than for the primary objective of im- 
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provement of the spontaneous-poten- 
tial curve. 

The chart, which shows the two sur- 
veys of well “B,” proves that whereas 
the second survey (fresh-water mud) 
was recorded with a resistance range of 
20 mv., 10 miles greater than the 2 
my. customary range used in the first 
survey, the second survey reflected 
more detail in the spontaneous-poten- 
tial curve. 

Likewise the resistivity curve in the 
second survey (using fresh-water mud) 
showed not only greater electrical 
values but much sharper detail than 
those found in the first survey, which 
employed mud of high salinity due to 
contamination while drilling opposite 
the higher salt beds. 

One and a half years later, well “C” 
was surveyed, two locations from well 
“B.” For experimental purposes, the 
surface pipe was set below the salt sec- 
tion and landed at a depth of 1566 ft. 
Moreover, the drilling mud was changed 
to fresh-water mud after the pipe was 
set. The resistivity of the fresh rotary 
mud was 1.6 ohms, m* /m. Comparison 
of the spontaneous-potential curve of 
well ““C” with the fresh-water mud sur- 
vey of well “B” shows very close cor- 
relation, proving the value of using a 
higher resistance mud for improvement 
of the spontaneous-potential curve. 

Additional improvements noted from 
the use of the fresh mud in surveying 
the producing section include the 
straightening-out of the reference base 
line of the spontaneous-potential curve, 
a condition clearly shown in well ‘“‘C.” 
Another feature was the resulting 
transfer of positive spontaneous-poten- 
tial anomalies to negative electrical po- 
sitions. 

The interpretation of these curves 
and fluid contacts remains a complex 


problem. Use of additional field data 
coupled with current research will 
eventually offer a more complete un- 
derstanding of the problem. 


Field Practice 


Field practice currently employed in 
the improvement of the (a) or electro- 
filtration effect of the rotary drilling 
mud to obtain sharper, more diagnostic 
electrical logging surveys may be de- 
scribed as follows: 

When drilling operations are com- 
pleted in a test well, either when the 
last formation objective has been 
reached, or when the contractor has 
finished his depth obligation, arrange- 
ments are made for an electrical sur- 
vey. Fresh rotary mud is prepared in 
a separate, clean pit and pumped into 
the drill-stem with the mud pumps at 
the rig. It is prepared heavier than the 
salt-laden fluid to prevent mixture; use 
of a lighter gravity mud would cause 
reverse circulation and defeat the pur- 
pose of the project. 

The fresh mud is spotted from the 
bottom of the newly completed well 
bore and displacement is brought about 
by pump pressure. The amount of fresh 
mud spotted through the drill-stem is 
determined so as to fill the lower 800 
ft. of the bore-hole; this should reach 
up through the Topeka limestone of 
the Pennsylvanian. Operators contem- 
plating surveys of this kind find it more 
economical to dig an extra pit at the 
beginning of drilling in addition to the 
regular mud pits. Some drillers have 
been reluctant to run two kinds of 
drilling muds in the same hole due to an 
unfounded assumption that it would 
cause caving, but so far field experi- 
ence shows little trouble from admix- 
ture of muds of two different gravities. 





Authority to issue operating di- 
rectives to petroleum refiners has 
been delegated by Deputy Petroleum 
Administrator Ralph K. Davies to 
E, D. Cumming, PAW’s Director of 


Refining, Davies has announced. 


The delegation is expected to re- 
sult in more expeditious operation 
since any appeal for exception to re- 
| finery directives will be handled 
promptly and in the first instance by 
the Refining Director. 

Text of the delegation follows: 


“Pursuant to the authority con- 
tained in Section 7 of Executive Or- 
der 9276 as Amended by Executive 
Order 9319, you are hereby author- 
ized to take the following action in 





Refinery Directives Now Issued by Cumming 


your own name as Director of Re- 
fining of the Petroleum Administra- 
tion for War: 

“You may issue to the refiners in 
the various districts, by telegrams or 
otherwise, necessary operating direc- 
tives relating to the extent and 
character of refinery operations, in- 
cluding without limitation directives 
as to the permissive amounts of 
crude to be run and products to be 
made therefrom under Plan 15 and 
such other plans, orders, recommen- 
dations, directives, or policy deter- 
minations as may from time to time 
be issued by the Petroleum Adminis- 
tration for War.” 
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Why do the men in the armed forces of the 
United Nations fight with such fervor and fe- 
rocity? Why did these nations hold together 
and work together in spite of early defeats due 
to unpreparedness? 


The answer is that Liberty is a stronger bond 
than fear. Its authority springs from the free 
consent of the governed, while the authority 
of the Axis ideology is the will of gangmen 
who use their usurped power to enslave the 
masses. 


Free men have always been better fighters; 
they are better fighters in this war. They go 
into battle with an undefeatable determination 
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is a stronger bond 


than fear! 


to save the one possession human beings de- 
sire above all others—liberty. The initiative and 
resourcefulness that liberty engenders in free 
men is manifested in the invention, quick 
adaptability to new requirements, and as- 
tounding production of free enterprise here in 
America. 


The progress of the American Oil Industry to 
the point of producing over sixty per cent of the 
oil of the world is attributable to the competi- 
tive spirit of this most individualistic of indus- 
tries. We of Mission are planning still greater 
improvements in Mission products for post-war 
use by this swift advancing oil industry. Now 
war comes first. 
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Control of Pipe-Line Corrosion 


nif xp Simplified discussion of the corrosion problem and practicable 





EVELOPMENT of corrosion con- 

trol methods, particularly cath- 
odic protection, is now well: past the 
laboratory and experimental stage. Our 
company has been pioneering this work 
and for some time has been applying the 
latest principles in a practical way on a 
relatively large scale. Much work re- 
mains to be done in perfecting designs 
and improving practicable installation 
and maintenance methods. The rate of 
future progress will depend largely on 
the ability of operators and engineers to 
codperate in codrdinating theoretical 
ideas with practical field conditions in 
order to realize maximum economy in 
our corrosion control program. 

It is hoped that this non-technical 
discussion will help all employees, par- 
ticularly those who are not specializing 
on corrosion control, to obtain a clear 
picture of the purpose, scope, and limi- 
tations of cathodic protection. Practical 
suggestions from field men are indispen- 
sable to the future success of this work. 


Why Is Control Important? 


On our company’s main transmission 
system, many pipe replacements are 
necessary each year because of corrosion. 
Replacements represent only a part of 
the total corrosion costs on most under- 
ground pipe lines. Total annual costs 
are made up of the following main fac- 
tors: 

1. Depreciation of pipe line value. 

2. Cost of locating and repairing 
corrosion leaks. 

3. Cost of pipe replacements made 
necessary because of corrosion. 

4. Value of the lost commodity, such 
as natural gas. 

5. Fixed charges on coatings. 

6. Fixed charges and operating costs 
on cathodic protection equipment. 

The object of corrosion control pro- 
grams is to reduce the total annual cost 
of all items. This usually involves an 
increase in one or more of the items in 
order to obtain a greater reduction in 
the total overall cost. 


What Is Corrosion? 


Field practice and laboratory experi- 
ments have shown that virtually all soil 
corrosion is due to, or associated with, 
the flow of electricity. Although, in 
practice, there are many different and 
complicated factors encountered, each 
of which is more or less interdependent 
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G. R. OLSON 


upon graduating from the University of Wis- 
consin in 1922 with a degree in electrical en- 
gineering, joined the staff of the Utah Power 
and Light Company and remained with that 
company until 1929—From 1929 to 1934 he was 
with the electrical consulting division of the 
Electric Bond and Share Company, his work 
taking him to various properties of that com- 
pany, a part of his time being spent in Mexico 
—lIn 1934 he transferred to client companies in 
Bombay, India, where until 1939 he was gen- 
eral superintendent of operations and construc- 
tion on the interconnecting high-voltage elec- 
tric power system serving that area—In March, 
1939, he was placed in charge of the corrosion 
department of the United Gas Pipe Line Com- 
pany, Shreveport, Louisiana. 





on the others, the fundamental theories 
involved are comparatively simple. It is 
proposed to present here a simple, non- 
technical explanation of soil corrosion. 

It is well known that water, when 
free to flow under the influence of grav- 
ity alone, runs downhill or from the 
point of high to low pressure. If re- 
leased from a reservoir on high ground, 
it will run to the valley, but not neces- 
sarily in a straight line. It will follow 
the gullies, depressions, and crevices. In 
other words, it will follow the path of 
lowest resistance, although that may be 
a winding and indirect route. Similarly, 
electricity flows from points of high to 
points of low potential by the paths of 
lowest resistance. 

With direct-current electricity, a 
point of higher potential is said to be 
positive to points of lower potential, 
and current flows from the positive to- 
ward the negative. Potential in elec- 
tricity may be compared to pressure in 
the gas business, and current corre- 
sponds to the rate of gas flow. 


methods developed to minimize loss from this cause 


Corrosion Engineer, United Gas Pipe Line Company 


The resemblance between electricity 
and water can be visualized by study- 
ing a closed circulating water cooling 
system such as is used at some com- 
pressor stations. This is illustrated in 
simplified form in Fig. 1. 

Energy is supplied to the pump “P’, 
which in turn produces a pressure, 
forcing the water to flow from point 
“A” to “B”. Similarly, due to energy 
supplied by the pump, the water flows 
from points of comparatively high pres- 
sure, such as at “B’”, to points of lower 
pressure, as “C’’ and “D”, through the 
water jackets of the engine and cooling 
coils, back to the water pump at “E”. 
It will be noted that in all sections of 
this circuit, except within the pump it- 
self, water flows from points of high 
toward points of lower pressure. 

Inside the pump the impeller forces 
the water to flow from points of low 
to points of higher pressure. This char- 
acteristic is also true of electrical cir- 
cuits, although somewhat more difficult 
to visualize. Direct-current electricity 
flows from positive to negative points 
in the external part of the circuit, but 
in the opposite direction within a gen- 
erator or battery. An understanding of 
these principles is important because 
corrosion usually involves the flow of 
electricity within the generator (gal- 
vanic cell), whereas cathodic protec- 
tion usually involves the flow of direct 
current in circuits external to the gen- 
erator. 

If two pieces of dissimilar metals are 
placed in a solution (electrolyte) each 
metal assumes a different electrical po- 
tential in relation to the adjacent solu- 
tion. This may be duc to the energy 
stored in the metal during the process 
of being converted from an ore to a 
refined metal. If these dissimilar elec- 
trodes aré connected by a metal con- 
ductor, one of the metals will go into 
solution and current will flow from it 
through the electrolyte to the second 
metal. To illustrate, assume that the 
metals are zinc and iron as in Fig. 2. 

In this case, current will flow from 
the zinc through the electrolyte to the 
iron and complete the circuit by way 
of the external conductor. Hydrogen 
gas will usually be released at the iron 
electrode. The zinc will corrode and the 
iron will be protected. The corroding 
metal (zinc in this case) is called the 
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anode and the protected metal is known 
as the cathode. This is a galvanic cell 
and much of the corrosion encountered 
in practice (galvanic corrosion) is 
caused by galvanic action similar to 
that explained above. Galvanic cells are 
created in many different ways. 

The common flash-light battery is 
a simple form of “galvanic cell”. The 
zinc container acts as the anode and the 
carbon rod in the center is the cathode 
with the chemical electrolyte packed 
around it. When the carbon and zinc 
terminals are connected together 
through a load, such as in the lighting 
of a flash-light bulb, current flows and 
the inside of the zine container cor- 
rodes. 

If two dissimilar metals are connect- 
ed directly together and buried in the 
ground, as would be the case when a 
piece of galvanized pipe (galvanized 
coating is essentially zinc) is connected 
to a bare steel pipe, a similar galvanic 
cell is produced. This is illustrated in 
Fig. 3. 

In this case the soil with its moisture 
acts as the electrolyte in the galvanic 
cell and the connection between anode 
and cathode is made through the pipe 
coupling. Corrosion of the galvanized 
pipe is accelerated as shown by the ar- 
rows indicating paths of current flow. 
A galvanized fitting in a steel or iron 
pipe line will of course react in a simi- 
lar manner. If soil conditions are favor- 
able and the amount of galvanizing 
small compared to the steel, the galva- 
nizing will be destroyed in a short time, 
and similar action, although usually at 
a reduced rate, may take place on the 
exposed bright steel. 

Another type of galvanic corrosion 
frequently encountered in practice is 
illustrated in Fig. 4. 

This shows a copper pipe, such as a 
house service, connected to a steel main. 
Under these conditions, the steel pipe 
acts as the anode and the copper pipe is 
the cathode. Corrosion on the steel pipe 
is accelerated. 

Other dissimilar metals act in a simi- 
lar manner to zinc and steel although 
the rate of corrosion on the more sol- 
uble metal varies over a wide range, de- 
pending on magnitude of solution po- 
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tential, relative areas of exposed metals, 
and variations in the composition of the 
electrolyte or soil. 

The metals can be arranged in what 
is called an “electro-chemical” or “‘gal- 
vanic”’ series in which the position of 
each indicates whether it is anodic or 
cathodic to the other metals. A few of 


in the series as, for example copper, it 
will go into solution and corrode. A 
similar action will take place with any 
other two metals selected from the 
series. Of the metals included in this 
series, the corroding action will be most 
rapid between magnesium and _plat- 
inum, as they are the most widely sepa- 
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the more commonly known metals are 
thus arranged below: 

Anodic or corroding end 

Magnesium 

Aluminum 

Zinc 

Iron and stcel 

Tin 

Lead 

Nickel 

Brass 

Bronze 

Copper 

Silver 

Gold 

Platinum 

Cathodic or protected end 
If any one of these metals, such as 

magnesium, is connected in an electro- 
lyte, as in Fig. 2, with any metal lower 


rated in the series. Magnesium corrodes 
and platinum is protected if connected 
as a galvanic cell. 

Slight differences in the composi- 
tion of metal at different points on the 
surface of commercial steel pipe cause 
galvanic currents to flow similar to that 
described above. These differences may 
be due to mill scale, stresses set up in 
handling, and many other causes. This 
type of galvanic cell is illustrated in 
Fig. 5. 

Point “A” is intended to represent 
mill scale on the pipe surface, which 
will usually be less soluble than bare 
steel. Point “B” represents an unusual 
stress area caused by mechanical damage 
to the pipe surface. Corrosion takes 
place at all points where current leaves 
the pipe surface and passes into the soil. 
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OPERATORS PREFER WEAL SWIVELS 


The Heart of any Swivel 
is its Main Bearing 


ATIONAL’S precision main bearings have been designed and 
perfected to give extra long life under extreme loads and at 
high rotating speeds. 


The unusual field performance and service of these bearings in 
Ideal swivels continues to prove that our claim of long life expec- 
tancy is not unfounded. 


Do not be misguided by so-called “‘Load Ratings”, as the primary 
requisite of a good swivel bearing is the ability to absorb punish- 
ment and still give long life and uninterrupted service. 


National swivel bearings are giving this long life and uninter- | 
rupted service. | 


Scientifically designed, precision manufactured and thorough- 
ly tested in our plant, each swivel must meet certain 
rigid operating requirements before released for field duty. 








THE NATIONAL SUPPLY COMPANY 


Domestic: Executive Offices: Pittsburgh, Pa. « General Sales Office: Toledo, Ohio. + Division Offices: Ft. Worth, Texas; 
Tulsa, Okla.; Torrance, Calif. « Export: The National Supply Corp., 30 Rockefeller Plaza, New York, N. As FS 
River Plate House, 12 South Place, London, E. C. 2, Limited Liability. 
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This type of corrosion can be demon- 
strated very easily. Select a piece of 
clean bright steel and strike two or 
three spots with a sharp tool or take 
a piece of rusty steel with a few clean, 
bright spots. Leave these steel samples 
in an ordinary pan of water a few days, 
after which the rapidly corroding parts 
can be seen very easily. 

Another common method by which 
galvanic currents are produced is illus- 
trated in Fig. 6. 

In this case the pipe line passes 
through dissimilar soils that, due to 
different characteristics, produce po- 
tentials of varying magnitude. Current 
flows from the pipe to soil “A”, through 
soil “A” and “B”, and back to the pipe 
in soil ““B’’. Corrosion results where the 
current leaves the pipe in soil “A” 
These are sometimes called long line 
galvanic currents. 

A special case of this type of galvanic 
corrosion is found where a pipe passes 
from a dry soil into a marshy area, as 
shown in Fig. 7. Although the soils may 
appear similar, the excess moisture in 
the marsh changes the characteristics 
of the electrolyte surrounding the pipe. 
The wet soil tends to exclude the air 
and reduces the supply of oxygen at the 
pipe surface. This causes the pipe in 
that area to be anodic to pipe laid in bet- 
ter aerated soil. The result is long line 
currents that corrode the pipe in the 
marsh. 

We cannot, because of space limita- 
tions, illustrate all the different ways in 
which galvanic currents may be gener- 
ated, but that illustrated in Fig. 8 is of 
particular interest. 

In this case, a new line has been laid 
closely paralleling an old line with the 
two mechanically connected by a tap 
line or cross-over. Galvanic currents 
will usually flow from the new line to 
the old rusty line, as shown by the ar- 
rows. As a result, the old line will be 
partially protected at the expense of 
the new. This probably accounts for the 
occasional report that a new line has 
apparently corroded more rapidly than 
an old line on the same right-of-way. 

The illustrations point out a few of 
the ways in which electricity is gener- 
ated in underground pipe lines. With 
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small scale models, they can all be dem- 
onstrated very easily in the laboratory. 
In actual practice, the magnitude of 
currents flowing varies over a wide 
range due to soil and seasonal variations. 
Actual field corrosion is frequently the 
result of a combination of two or more 
types of galvanic cells and therefore 
dificult to measure accurately. Where a 
pipe starts to corrode, however, an elec- 
tric current is always being discharged 
into the surrounding soil. A piece of 
pipe metal subject to corrosion may be 
illustrated as in Fig. 9. 

In “A”, electricity or current is rep- 
resented by an arrow beginning to 
leave the metal to flow into the soil. As 
it leaves, it grabs a particle (or ion) of 
iron and drags it free of the pipe as 
shown in “B”. The instant the small 
particle of iron is free, the air rushes in 
and takes the small piece of iron from 
the electric current. The oxygen in the 
air combines with the iron ““C” to form 
rust. The chemist calls this “iron ox- 
ide”. This action continues as long as 
the current flows. In time, a definite pit 
will be found if the accumulation of 
rust is scraped off as in “D”. 

Why does a pipe pit? It doesn’t cor- 
rode evenly over the surface because 
the current doesn’t leave the metal sur- 


face at all points. Two reasons why cur. 
rents do not leave the pipe uniformly 
over its surface are illustrated in Figs, 
10 and 11. 

Fig. 10 represents a section of pipe 
that had a mill primer or some form of 
insulating film applied before burial, 
This film resists current flow much the 
same as a dam resists water flow. The 
current flows by the path of least re- 
sistance or through “holidays” in the 
coating. Hence, pitting frequently 
seems to appear at random points, 

When the quality of the coatin 
used is improved, there are fewer “‘holi- 
days” and fewer points of corrosion at- 
tack, but as the total area subject to 
corrosion is reduced, the density of cur- 
rent discharge is usually increased some- 
what. This causes more rapid pitting 
over a smaller surface. For this reason, 
under similar conditions, a coated line 
will sometimes develop its first corro- 
sion leak in a shorter period than a simi- 
lar bare or uncoated line. 

As shown in Fig. 11, the pipe does 
not contact the soil uniformly over its 
entire metal surface. In all soils there 
are some voids or air spaces between 
particles of soil. These voids may be 
filled with water when the pipe is in- 
stalled below the permanent moisture 
level. In any case, the voids usually offer 
different resistance to current flow than 
the points of actual contact to soil, 
with the result that corrosion is not uni- 
form. Also, a clod of soil or a tree root 
pressing against the pipe will tend to 
shield the underlying surface from the 
free access of oxygen and may cause it 
to become anodic to the surrounding 
pipe surface. 

Electrolysis 

The types of corrosion described are 
frequently confused with electrolysis, 
which is the decomposition of metal 
caused by an applied direct current 
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COPYRIGHT 1943 — JONES & LAUGHLIN STEEL CORPORATION 


The new 75mm. gun, descendant of the famous 
French 75 of World War I, is winning victorious 
acclaim in this war for and by our armed forces. 
This powerful weapon is one of the keystones in 
the teamwork our armed forces are employing 
on the fighting front to defeat the enemy. 
Likewise on the industrial front it is teamwork 
that is producing these 75mm. gun-barrels at a 
fighting pace. The steel comes from a leading 
alloy steel manufacturer in the form of solid 
rounds eight feet long. At the Jones & Laughlin 
seamless tube mills, where oil country pipe is 
normally produced, these alloy steel rounds are 


JONES & LAUGHLIN STEEL CORPORATION MEAL 


PITTSBURGH, PENNSYLVANIA 
ae ee 


CONTROLLED QUALITY 
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Solid rounds of alloy steel for 75mm. gun-barrels are pierced on a pipe mill by J &L skilled workmen. 





FROM AN ORIGINAL DRAWING BY ORISON MACPHERSON 


NEW PRODUCTION TEAM DELIVERS 
THE GUNS FOR VICTORY 


heated and pierced their full length. Next steps 
are upsetting (forging) the breech end and heat- 
treating by a famous bearing manufacturer. 
Final stage is the machining and rifling by a 
New England machine tool company. 

Four steps — four companies — each doing for 
Victory the thing best suited to its experience, 
skill and equipment. This is another example of 
war cooperation taking the place of competition 
in industry . . . of teamwork on the production 
fronts that matches the teamwork on the fight- 
ing fronts among our armed forces and those 


of our allies. PITTSBURGH 


woORKS 
ALIQUIPPA 
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from some external source. In practice, 
this type of corrosion is usually caused 
by stray ground return currents from 
electric railroads or other sources of di- 
rect current generation. The stray cur- 
rents in returning to the negative buss 
of the generator tend to concentrate in 
the paths of lower resistance, which 
may include underground pipe lines in 
that vicinity. Fig. 12 represents such an 
electric railway system. 

The main streetcar generators are 
represented by “A” and the power cur- 
rent flows out on the overhead trolley 
cable ““B” where it is used by the train 
or streetcar ““C”. From “C” the current 
returns to the main station by the paths 
of lowest electrical resistance. The 
track rails are usually made electrically 
continuous in an effort to make them 
carry as much of the current as eco- 
nomically possible. Due to the large vol- 
ume of currents involved in such sys- 
tems and the relatively low resistance 
between tracks and earth, however, an 
appreciable part of this current fre- 
quently returns through the soil to 
generator “A”, 

If an underground pipe line is sit- 
uated close to the tracks, it may pick up 
return railway current at or near “E” 
and discharge it near “F’’, or in the vi- 
cinity of the generating station. This 
stray current will reduce corrosion of 
the pipe near “E”, but will cause accel- 
erated corrosion near “F”, which is 
termed “electrolysis”. This type of cor- 
rosion has become less serious in recent 
years due to replacement of electric 
railway systems with trackless trolleys 
and motor buses. 

Electrolysis may also be caused by 
stray ground currents from any other 


type of d-c. generating equipment such 
as cathodic protection installations 
owned by other companies. This is usu- 
ally easy to control by installing drain- 
age connections or cross-bonds after 
determining the requirements for each 
location by field tests. It is important, 
however, that each possible source of 
stray current be carefully investigated 
in the vicinity of pipe lines subject to 
corrosion. 

The local operator with his intimate 
knowledge of the surrounding country 
can be very helpful in calling the cor- 
rosion engineer’s attention to possible 
sources of stray ground current. Each 
individual case should be investigated 
in the field by experienced personnel in 
order to determine the proper correc- 
tive measure. 


What Is Cathodic Protection? 


We have shown how corrosion is as- 
sociated with direct current passing into 
the soil from the pipe surface. It fol- 
lows that if all current can be prevent- 
ed from leaving the pipe surface, cor- 
rosion will be stopped. In cathodic pro- 
tection, this is accomplished by using 
an external source of power to cause 
current to flow from the soil to the 
pipe. These cathodic protection cur- 
rents must be of sufficient magnitude 
to overcome the corrosion currents 
that are trying to leave the pipe. 

In Fig. 13 is illustrated a section of 
pipe with so-called “hot spots” at fre- 
quent intervals as indicated by the ar- 
rows pointing away from the pipe. 
These small arrows represent corrosion 
currents. An anode or ground bed, usu- 
ally consisting of old used pipe, is in- 
stalled in the ground off to the side of 
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the pipe, such as at point “A”. The pos. 
itive side of a d-c. generator “B” is then 
connected to the ground bed and ¢ 
negative to the pipe line. This external 
source of direct current is usua 
rectifier, or a gas engine or windy 


driven generator. The current flows gost 


from the positive terminal of this 3 
erator to the ground anode. From a 
it passes into the earth and flows to the © 
pipe line, on which it is collected and , 
transported to a point near the genera 
tor where it is harmlessly removed 
through the drain cable. As corrosion 
currents are relatively small, a reason. 
able amount of cathodic protection cut- 
rent is usually sufficient to overcome 
them. One of the chief difficulties en- 
countered in practical installations is 
that of getting the necessary current 
density distributed at the proper points 
or areas. Usually it is necessary to apply _ 
an appreciable amount of cathodic pros 
tection current to non-corroding areas} 
in order to obtain sufficient density in 7 
the corrosive areas or “hot spots.” qi 
Cathodic Protection Practices 
The following is intended to cover” 
only the general features of practical” 
installations for cathodic protection. ~ 


Coupling bonds. Before cathodic 
protection can be installed on a line, 
steps must be taken to see that the pipe © 
itself will act as a low resistance path ~ 
for the flow of current returning to the © 
generator negative. If the line is solid 7 
welded, this is already accomplished for 7 
the relatively large cross-section of steel 7 
forms a good low-resistance electrical 7 
conductor. If the line is Dresser cou- § 
pled, however, it is necessary to install ~ 
bonds around each coupling to prevent 
the rubber gaskets from acting as elec- 
trical insulators between successive 
joints of pipe. The most satisfactory 
type of bond is made of flexible strap 
steel electrically welded to the pipe and 
coupling center ring. Copper bonds 
with brazed connections have also been 
used with some success, though they 
are more difficult to install satisfactorily 
and, due to the proximity of dissimilar 
metals, special care should be taken to 
prevent galvanic action. 


Fig. 14 illustrates paths of current if 
cathodic protection is applied to a sec- 
tion of line containing unbonded high- 
resistance couplings. 


Cathodic protection currents will 
flow about the same as in the usual in- 
stallation and reduce corrosion on the 
main body of the pipe. The return cur- 
rents in the pipe, when approaching 4 
high-resistance coupling, however, will 
leave the pipe and travel around the 
joint. This will concentrate and greatly 
accelerate corrosion at the points where 
current passes from the pipe into the 
soil as “A”, “B”, “C”, and “D”. 

For these reasons, it is essential that 
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Lubricant contained in entire body and bonnet assures 
easy operation and prevents internal corrosion. 


Parallel expanding gates mean a tight, positive shut-off 
every time, at full rated pressure. 


Combination wipe and seal rings keep the gate clean 
... the pressure out; the grease in. 


Pressure confined to smooth, through-conduit flow-way 
...no turbulence; no restriction of flow. 


No recess or seat cavity to collect sediment when open, 
or to prevent closing when desired. 


Seats not exposed in either closed or open position. 


Oversize renewable bronze seats. 


W.-K-4 Company, Inc. 
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special care be exercised in bonding cou- 
plings for new installations and that 
open bonds be found and repaired 
promptly on existing sections of pipe 
line that are electrically protected. The 
seriousness of open bonds in protected 
sections of line can be appreciated when 
it is realized that only one ampere flow- 
ing from pipe to soil can carry about 5 
lb. of steel into solution in three 
months. 

Ground beds or anodes. The vital 
importance of ground beds is appre- 
ciated when it is realized that: 

1. The characteristics and location 
of ground beds determine the density 
and distribution of cathodic protection 
currents and hence the success or fail- 
ure of corrosion control. 

2. In the best designed and con- 
structed installation, at least 50 percent 
of the total energy losses occur in the 


ground bed. 

To date, very little real improvement 
has been realized in ground bed design. 
This is because of the many variables 
encountered, each of which is interde- 
pendent upon the other, in determining 
the size, type, and location of ground 
beds. The most important of these 
variables are soil resistance and compo- 
sition, which affect the ground bed 
losses and current requirements for ade- 
quate protection, moisture, or seasonal 
variations, and coating or contact re- 
sistance between pipe and soil. 

Used steel pipe and carbon or graph- 
ite rods are the most commonly used 
materials for ground anodes. To date, 
due to availability of material at a rea- 
sonable cost, used pipe has proved the 
most economical on many systems. At 
some future date, reduced cost of car- 
bon rods may be realized, which will 
make them more economical as com- 
pared to used pipe. 


Although past ground bed develop- 
‘ent is disappointing, a number of im- 


provements has been made in methods 
: 
of | covine and installing anodes that 
are O1 mitcrial benefit. 
When insta!ling ground beds, it is 
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very important that the detail specifi- 
cation for each particular installation 
be followed closely and that an accur- 
ate inventory be made of the details of 
each anode. These data, together with 
the monthly operating records, are in- 
valuable in determining the benefits de- 
rived from design changes that are 
made from time to time. 

For several years now a number of 
engineers and laboratory technicians 
have been working on ideas for ground 
bed design, which, if successful, will 
have a very marked effect on cathodic 
protection application technique. Lab- 
oratory experiments have been fairly 
successful, but to date field application 
problems have not been solved. Al- 
though too much confidence should not 
be placed in such developments, it is 
hoped that substantial improvements 
will be realized in the near future. 

Power units. From a technical and 
theoretical standpoint, any source of di- 
rect current of suitable voltage and ca- 
pacity may be used for cathodie pro- 
tection. In practice, however, many 
factors must be taken into account in 
selecting the most economical power 
unit for each job. 

Windmills have, in the past, been 
tried quite extensively. Certain types 
are easy to maintain and they provide 
very low cost electric power. Even 
when carefully located and installed, 
however, their output varies over a 
wide range and, due to lack of wind, 
they frequently stop altogether. Experi- 
ence with all types of units shows quite 





definitely that successful results will 
not be obtained unless the cathodic unit 

is maintained in continuous service at 

the desired output for at least 90 per- 

cent of the time each month. Wind- 

mill-driven generators cannot be ex. 

pected to provide entirely satisfactory 

corrosion control and are most profit- 

ably used in special cases. 

Gas engine driven generators have 
been used with considerable success for 
many years, but the operation and 
maintenance costs are relatively high. 
They are used at locations where a re- 
liable source of a-c. electric power is 
not available. Manufacturers have been 
encouraged in the development of a 
suitable unit for this type of service and 
very definite improvements have al- 
ready been realized. If and when a unit 
of this type is available that will give 
90 percent or better continuous opera- 
tion, with an average of one inspection 
per month, then this type of unit will 
be in a better position to compete eco- 
nomically with rectifier units. 

A striking practical example of what 
can be accomplished with gas engine’ 
cathodic protection units of a type that 
we now consider “old style” is found 
in the record of 16 units, most of which 
were installed during the years 1936 
and 1937. During those years these 
units were operated and maintained 
more or less as a side issue and, although 
the exact hours of operation are not re- 
corded, it is definitely known that they 
were in service less than 75 percent of 
the time. Some time about the middle of 
1938 regular and adequate maintenance 
attention was provided and the average 
percent operation of all units has been 
maintained above 90 percent contin- 
uously since that time. 


These 16 units provide full protec- 
tion to a total of 35.8 miles of pipe and 
partial protection to a total of 49.7 
miles of large-diameter pipe line. By full 
protection is meant those sections 
where, with normal unit output, the 
pipe-to-soil potential is maintained at 
or above 0.8 volt. Partial protection in- 
cludes those sections of pipe where nor- 
mal output of the units provides some 
current drainage, but not sufficient to 
raise the pipe-to-soil potential to the de- 
sired 0.8 volt. The following tabulation 
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Then you know how important it is that the metal 
deposited in the weld shall equal the Stainless 
you are welding. pace took away all uncertainty 
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in that regard when they, in cooperation with the largest manufacturers of Stainless 
Steel, produced a complete range of PAGE-ALLEGHENY STAINLESS STEEL ELECTRODES—a range 


so complete that from it you can select the exact electrode for your work. 
* * * 


Because Stainless Steel stands so high on the list of critical materials, it is more than 
ever necessary to see to it that the electrode you are able to get will give you the proper 
metal in the weld. And it becomes even more essential to see that you get electrodes 


of the proper diameter and that your men waste none of them. 


PAGE STEEL AND WIRE DIVISION 


Monessen, Pa., Atlanta, Chicago, Denver, Los Angeles, New York, Pittsburgh, San Francisco, Portland 


AMERICAN CHAIN & CABLE COMPANY, Inc. 


BRIDGEPORT + CONNECTICUT 











(pe ESSENTIAL PRODUCTS... TRU-LAY Aircraft, Automotive, and Industrial Controls, TRU-LOC Aircraft Terminals, AMERICAN CABLE Wire Rope, 
TRU-STOP Brakes, AMERICAN Chain, WEED Tire Chains, ACCO Malleable Castings, CAMPBELL Cutting Machines, FORD Hoists, Trolleys, 
HAZARD Wire Rope, Yacht Rigging, MANLEY Auto Service Equipment, OWEN ‘Springs, PAGE Fence, Shaped Wire, Welding Wire, 


; ” =~) —_ READING-PRATT & CADY Valves,.READING Electric Stee! Castings, WRIGHT Hoists,Cranes, Presses. . . In Business for Your Safety 
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shows the corrosion leaks repaired in 
these sections of pipe to date: 


Fully Partially 
protected protected 
sections sections 
totaling totaling 
35.8 miles 49.7 miles 
Year of pipe of pipe 
1937 130 103 
1938 242 196 
1939 17 31 
1940 8 16 
ae 7 9 
1942 : re 6 5 


It will be noted that, although most 
of the units were in operation in 1936 
and 1937, corrosion leaks continued to 
increase until the monthly percent op- 
eration was increased to 90 percent or 
better. From that time on there has been 
a very marked decrease in corrosion 
leaks; namely, from 438 in 1938 to 11 
in 1942. It is very evident to the prac- 
tical man that extensive reconditioning 
or replacement work would undoubted- 
ly have been necessary on these sections 
of line if the cathodic protection units 
had not been operated effectively and 
continuously. Similar data are of course 
available on many other installations. 

Rectifier units. At the present time, 
dry disk or plate type rectifiers are the 
most economical and satisfactory to 
use for cathodic protection at all loca- 
tions where a-c. electric power is avail- 
able. The principal reason for this is 
that there are no moving parts requir- 
ing extensive maintenance and very re- 
liable and nearly continuous operation 
can be obtained with minimum atten- 
tion by the operating personnel. In the 
protection of large-diameter bare lines 
where power requirements are large, it 
is usually economical to purchase a-c. 
electric power in bulk at one point and 
distribute along the pipe line right-of- 
way by means of a specially construct- 
ed electric power line. The new designs 
that have been developed for this pur- 
pose during the last few years have ma- 
terially reduced installation costs and 
at the same time increased flexibility 
for making field adjustments. 

Zinc and magnesium anodes. 
Plates or rods made of zinc, magnesium, 
or other metals high in the electro- 
chemical series can be used to replace 
the ground bed and power units of ca- 
thodic protection. This is accomplished 
by utilizing the principle illustrated in 
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Fig. 2. Zinc has been used for this pur- 
pose on a relatively large scale for ap- 
plication on bare as well as coated lines. 
The zinc is usually in the form of a rod 
about 134 in. in diameter and 5 ft. 
long, with a '%-in. steel core. These 
rods are driven into the soil a suitable 
distance from the pipe and connected 
to it by insulated conductors. The soil 
then acts as the electrolyte, in Fig. 2, 
and current flows through the soil from 
the zinc to the surface of the pipe, 
neutralizing corrosion currents. The 
steel pipe is protected at the expense of 
the zinc. In protecting 6-in. to 8-in. 
bare pipe, the zinc rods are usually 
spaced about 8 to 10 ft. apart or about 
530 per mile. Practical installations in- 
dicate the average life of the zinc rods 
may be about 10 years. With coated 
lines, a single rod will sometimes pro- 
tect 500 ft. or more of large-diameter 
pipe. 

Magnesium rods have also been used 
for small experimental installations. De- 
terioration of magnesium is much more 
rapid than zinc, however, and exten- 
sive experiments are being conducted to 
increase their life when used for this 
purpose. 

After the war, due to increased pro- 
duction facilities, it is believed that 
prices for these metals, particularly 
magnesium, will be greatly reduced, 
making them more economical to use 
for cathodic protection. 


When Is Corrosion Stopped? 


Laboratory experiments have proved 
rather conclusively that complete stop- 
page of corrosion can be obtained un- 
der the most serious conditions if suff- 





cient well-distributed current (cat oda 
ic protection) is applied to the uns 
derground metallic structure. As a re. 
sult of experience with many field jn. 
stallations, this fact is rather generally” 
accepted by practical men in the jp. | 
dustry. However, the power require. 
ments, and hence the cost of obtainj 

such full protection may, in some areas, § 
be prohibitive. In any case, the mog 
economical installation on a pipe line jg 
that which will give the lowest average 
annual cost of maintaining the pipe in 
service for that term of years for which! 
it is required. The exact percentage of 
full protection that is most economical! 
for any given installation cannot, at 
the present time, be accurately deters™ 
mined for several reasons, but it is probe 
ably considerably less than 100 percent, 

To date, no simple means has beeg 
found for measuring the degree of core 
rosion control obtained at any point on 
a pipe that is under cathodic protection, 
Several methods of field measurements. 
are available, however, that indicate 
approximately when satisfactory corro- | 
sion control is being obtained. The most 
commonly used method is by pipe-to-_ 
soil potential measurements. Years of © 
experience has shown that if sufficient 
current is applied to establish and main- 
tain a potential of 0.8 volt or more be- 
tween the pipe and a copper-sulphate 
electrode placed at the surface of the 
ground directly over the pipe, satisfac- 
tory corrosion control is usually ob- 
tained. Experience also shows that in 
some cases, substantial reduction in cor- 
rosion leaks has been realized where the 
pipe-to-soil potentials as measured in 
this manner have been maintained at 
less than 0.8 volt. Generally speaking, 
pipe-to-soil potential measurements are 
a good guide in making unit adjust- 
ments, but the final answer regarding 
the degree of corrosion control is al- 
ways reflected in the leak repair record. 
This may require from one to several 
years to determine, depending on the 
promptness in locating and repairing 
corrosion leaks. 

It should be pointed out that cathod- 
ic protection is of course in no way 
effective in replacing metal that has 
been removed from the pipe by corro- 

































































































































































Fig. 14 
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UNIFORMITY FOR SAFETY... 
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ONTROLLED uniformity of Talon’s Electric 
Welded Steel Tubing begins with the desired 
chemical and physical specifications of the hot-rolled 
strip from which it is formed. It assures safety, 
ease of fabrication, great strength, and low cost. 
Close gauge tolerances guarantee uniform wall 
thickness, concentricity, and unvarying light weight. 
No surface defects are hidden. Both the inside and 
outside surfaces undergo constant inspection from 
production of the strip, through the cold-forming 
operation on the tube mill, to final inspection. 
Every foot is hydrostatically tested to withstand 
tremendous pressure. Size is held consistently on 
long runs of a given diameter by micro-gauge ad- 
justment of the forming rolls. Talon’s Electric 
Welded Steel Tubing is now made in most sizes 
from *%4" to 4" O. D.—up to 60 feet in length. 
These and other sizes will be available for your 
peacetime production at low cost. 


TALON . 


STEEL TUBE DIVISION 
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TESTING THE STRENGTH OF THE WELD 


Flattening test—with maximum bending 


at the weld. Talon’s Electric Welded Steel 
Tubing exceeds the permissible limits of all 
standard tests for physical properties. 


OIL CITY, PENNA. 





sion before protection is applied. In- 
creased operating pressure will of course 
cause leaks to occur at such weak spots 
and often confuse the picture as shown 
by the leak records relative to effective- 
ness of protection. 


When to Use 


It is believed that most installations 
made to date were initiated for one of 
two reasons: 

1. On bare and poorly coated sec- 
tions of lines that had become so seri- 
ously corroded as to require recondi- 
tioning or replacement unless corrosion 
were brought under control quickly. 

2. On coated and bare sections of 
lines at river crossings, in swampy 
areas or other inaccessible locations 
where leak repairs, if and when they 
occur, would be very expensive. 

The long-term economics of each 
proposed installation should be studied 
very carefully with particular atten- 


tion to the probable length of time it 
will be desirable or necessary to main- 
tain the line in service. Studies of this 
kind usually include long-term esti- 
mates of the probable average annual 
cost of maintaining the section of line 
in service under these probable plans: 

1. Continue to repair leaks as they 
occur and make short replacements 
only as and when necessary. 

2. Complete reconditioning. or re- 
placement with coating of the entire 
section of line under consideration 
combined with leak repairs as they oc- 
cur in future years. 

3. Complete reconditioning or re- 
placement with coating and supple- 
mented with cathodic protection. 

4. Application of cathodic protec- 
tion to the section of line with no re- 
conditioning or coating. 

Detail statistical data covering cor- 
rosion leak and replacement history of 








pipe lines are essential in making studies 
of this kind. 

Recent experience indicates quite 
definitely that the latest designs are ef- 
fective and economical for installa. 
tions on bare lines 8 in. and larger in 
diameter as an alternative to recondi- 
tioning or replacing old lines. This, of 
course, depends on several conditions 
that must be considered in connection 
with each proposal, the most important 
of which is probably the availability of 
low-cost a-c. electric power. With the 
rapid development that is taking place, 
it is hoped that installation and mainte- 
nance costs will soon be lowered further 
to place cathodic protection in an even 
better position to compete with other 
methods of corrosion control. 

Eprror’s Note: This article has been 
given limited distribution previously in 
the United Gas Log, which is circulated 
only to employees of the United Gas 
Pipe Line Company. 
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Proper Handling of Wire Rope for Maximum Service 


F you are a user of wire rope, as many 

oil men are, and if you have ever 
had trouble with kinks in such rope, 
the accompanying illustrations will be 
of value to you. Or, if you are a pros- 
pective user they show what to guard 
against. To obtain maximum service 
from a wire rope careful attention 
should always be given to methods of 
handling as indicated in the drawings. 


Fig. 1 shows how wire rope should 
not be uncoiled, and how it should be 
uncoiled. Fig. 2 shows the wrong way 
and the right way of unreeling reels. 
Fig. 3 shows how a kink starts, how 
the rope kinks, and how it looks after it 
is straightened out. When the kink in 
a wire rope is straightened, the wires 
may or may not be broken — but the 
damage is done. The rope has been weak- 


ened, and when put to work the wires 
may soon break. Never use a wire rope} 
that has been kinked unless you com- 
pletely cut out the kinked portion. 

(Permission to reproduce these illus- 
trations was granted by Columbia Steel 
Company, subsidiary of the United 
States Steel Corporation. ) 





The wrong way 








Fig. 1 





The right way 


The right way 






The rope is straightened 
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Manufacturers of: 


UNIVERSAL HYDRAULIC PRESSES 
TRACK PRESS EQUIPMENT 
HYDRAULIC KEEL BENDERS 
HYDROSTATIC TEST UNITS 
POWER TRACK WRENCHES 
HYDRAULIC PLASTIC PRESSES 
PORTABLE STRAIGHTENER 

FOR KELLYS AND PIPE 











want of a shou ie 


For the want of a nail the shoe was lost, 

For the want of a shoe the horse was lost, 

For the want of a horse the rider was lost, 

For the want of a rider the battle was lost, 

For the want of a battle the kingdom was lost — 
All for the want of a horseshoe nail. 


ANON. 
Ir IS A TRUISM—to carry on successful military operations, an army 
must establish lines of communication and supply. Not only must the 
ammunition be there to pass when the guns begin to fire, but great quan- 
tities of food, engineer equipment and supplies must be moved up to depots 
established behind the battle lines. There must be shops to repair disabled 
equipment if the battles are to be won. * Rodgers Hydraulic Track 
Presses may be found in operation on every battle front. This equipment 
is recommended and approved by every manufacturer of crawler type 
tractors. If it’s a Rodgers, it’s the best in Hydraulics. Rodgers Hydraulic Inc., 
St. Louis Park, Minneapolis, Minnesota. 


HYDRAULIC Inc. 
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Handling pipe at a river crossing. Strips of lath wired to the pipe prevent damage to coating and 
wrapper when pulling into place 
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Pipe Line Supplies Fuel to War Industries 





x> Difficulties overcome in constructing combi- 
nation 12%4-in. and 18-in. gas line 


by enh At oa 


Managing Editor 


LTHOUGH it has been in partial Photographs by J. E. Hampson, Arkansas Natural Gas Companies 
operation for several months, the 
supply of gas to the 135-mile pipe line 
laid by the Arkansas Louisiana Gas 
Company from the Dorcheat-Mace- 
donia field, Arkansas, north into cen- 
tral Arkansas, has been increased. The 
additional supply is coming from a re- 
cently completed gas purification and 
hydrocarbon extraction plant. This new 
project, when it attains maximum oper- 
ation will supply the line with a daily 
total of about $1,000,000 cu. ft. of gas. 
The gas is being used as fuel by war and 
other essential industries, but inasmuch 
as the line is tied into the company’s 
main system, it will be utilized to aug- 
ment peace-time requirements after the 
war. 
The line consists of 91 miles of 18-in. 
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Much of the pipe was transported by 
barge to points near the right-of-way 
and unloaded in yards 
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tion, first as 


5 continuous Opera 
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later as Wheatley Bros- 
a Mfrs., we are 


Valve 
a G . nce the change 


d to annow : , 


immediately, 


ers, 





pl 
of the name © 
which, effective 


will be known as: 











For more than a quarter-century this company has pioneered in the 
production of oil field and pipe line equipment. Combining engineering 
research, manufacturing skill and practical field experience has brought 
many important developments in the products made by this firm. 


And while continuing to produce our complete line of pipe line equip- 
ment and supplies, we have been privileged the past two years to manu- 
facture special materials for the United States Army and Navy and the 
world-famous War Emergency Pipe Line. 


With expanded plant capacity and increased equipment and facilities 
purchased to produce vitally needed war materials on which contracts 
have been completed, we are now in a position to make immediate 
deliveries of most of our products. 


The entire line was coated but only the ‘‘hot spots’’ 





were wrapped. At the left a traveling-type machine performs both 


operations simultaneously. On the 18-in. section of the line a coupling was used every fourth joint. The equipment shown 
in the photograph at the right permits the coating machine to negotiate coupled joints without interruption 
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and 44 miles of 1234-in. pipe. Con- 
struction was under difficult conditions, 
blizzards and high water being the prin- 
cipal obstacles. On one section over- 
flow made it impossible for the string- 
ing crews to get nearer to the right-of- 
way than one and one-half miles and 
to overcome this difficulty mule teams 
were pressed into service, pulling in a 


joint at a time. Ditching could be ac- 
complished only with back-hoes, as the 
water was 6 in. to 1 ft. deep. Prior 
to lowering-in coffer dams were con- 
structed every 800 to 1000 ft. and the 
water pumped from the trench. 

In the course of construction it was 
necessary to lay three multiple river 
crossings, varying in iength from 600 


ad 


to 1600 ft. All crossings were made of 
10-in. pipe. Quadruple lines were laid 
across two of the rivers and double 
lines across the third. On all crossings 
welding was done on shore and the pipe 
pulled into place. First, however, lath 
strips were wired to the pipe to prevent 
damage to the wrapper and coating. 
One of the rivers is a navigable stream 





The line was welded by the electric 


arc-welding method (left). Railroad and main highway crossings were bored. The 


machine in the picture at the right did this work rapidly and efficiently 
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4 FILTERING 


= ACTION 


Write for Cycoil Bulletin No. 130D 


TZ. 
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CYCOIL GAS 
CLEANER 
Suitable for prac- 
tically every gas 
cleaning problem 
when temperatures 
do not exceed 140° 
F. Operates on 
same principle as 
Cycoil Oi! Both Air 
Cleaner. Ask for 

Bulletin 130D. 


which gives complete information > 
on its operation. 


be extra protection and quality built into 
Cycoil cleaners is worth a thousand times the slight extra 
cost of equipping your diesels, gas engines and compres- 
sors with the only air cleaner that provides 4-way cleaning. 















In other words, it pays to be sure, especially in times when 
breakdowns are so costly and power equipment so vital to 
war production. 


AAF makes a complete line of engine and compressor filters 
to take care of every kind of dust condition. Send for facts 
on the Cycoil and other AAF products that can be of 
value to you. 


AMERICAN AIR FILTER COMPANY, INC. 
INCORPORATED 


384 Central Avenue, Louisville, Kentucky 
In Canada: Darling Bros., Ltd., Montreal, P.Q. 


PL-H FILTER 
is a complete as- 
sembly consisting of 
housing, ready to 
bolt to intake pipe, 
and dry cell type 
filters in which wool 
felt constitutes the 
filter medium. Ask 
for Bulletin 120D. 















































TYPE OCH 
FILTER 
Complete assembly 
consisting of wash- 
able viscous im- 
pingement type 
filters. 1, 2, 3, or 
more cells are used, 
depending upon 
job. Ask for Bul- 

letin 120D. 


CLEANERS 
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and in this instance the pipe had to be 
buried a specified depth below the river 
bed. For this purpose pumps were 
mounted on barges and sand and silt 
pumped from beneath the pipe after jt 
was lowered, allowing it to settle the © 
required depth. In making the other | 
crossings the pipe was left resting on 
the river bed, eventually to be covered | 
by the action of the current. 

To prevent the line from floatin 
river clamps weighing 1000 Ib. each 
were placed on the pipe at 20 to 25 ft, 
intervals. The crossings were all coated | 
and wrapped. 

Another interesting part of the job | 
was the construction of two overhead 
drainage canal crossings. These suspen- | 
sion bridges, which are 125 ft. in 
length, were erected because of the 
“hot” soil in these particular localities, 
The towers, approximately 20 ft. high, 
were fabricated of reclaimed 18-in. 
pipe. Each bridge has two suspension 
cables and two wind braces. 

The 18-in. part of the line is com- 
bination welded and coupled, a Dresser 
coupling being used every fourth joint. 
The 1234-in. pipe is solid welded. The 
entire line was coated, but only at the 
“hot” spots was a wrapper added. 

Midwestern Engineering and Con- 
struction Company, Tulsa, Oklahoma, 
was the contractor. 


- nd 





A feature of the line's construction was 
the several river crossings. To weight 
the pipe 1000-Ib. river clamps were 
installed every 20 to 25 ft. (left). Be- 
low is a dredge used in burying the 
line in a navigable river 
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Manufacturers of the 
famous line of 


“GUMBO BUSTER”’ 
Drilling Equipment 











High-Capacity Ball 
Reciprocating Bearing 


A PETROLEUM 
ENGINEER 


by a R 


P 094. 


x+ Improved design allowing greater number 


of balls increases capacity of bearing 


Chief Engineer, Bantam Bearings Division, The Torrington Company 


HAT has commonly been called 

a “Ball Reciprocating Bearing” 
by manufacturers of such, no doubt 
leaves some persons with a somewhat 
vague idea of what is meant. A more 
appropriate, but lengthier, name would 
be “A Bearing Capable of Both Rota- 
tion and Axial Reciprocation.” 

Obviously such a bearing cannot 
have definite ball tracks or grooves. 
Sometimes rotation only is called for 
and sometimes axial reciprocation alone 
is desired. For this reason the outer race- 
way is a true hardened and ground cyl- 
inder. The inner race is either the O.D. 
of a cylinder or the surface of a hard- 
ened and ground shaft. The balls nat- 
urally lie between the two surfaces and 
are generally retained in pockets of a 
metal cylinder serving as a retainer. 

It is well known that a ball pressed 
against a flat plate, or especially against 
a surface whose curvature is opposite 
to that of the ball radius, has less load- 
carrying ability than when the same 
ball is placed in a groove similar to that 
of a conventional Conrad type ball 
bearing. This ratio lies somewhere in 
the neighborhood of 1 to 10. 

In order, therefore, to procure the 


greatest load-carrying capacity for a 
given size of bearing, few alternatives 
are left to try. One of these is to pro- 
vide the highest possible hardness and 
uniformity of parts, in view of the fact 
that all contacts are minute ellipses of 
very limited area, and the harder the 
parts, the greater the unit pressure that 
can be applied. Another is accuracy of 
manufacture and proper design to dis- 
tribute the load uniformly over the 
bearing. 

The third alternative, however, is the 
main subject of this article. By finding 
a means of increasing the number of 
balls in the same size bearing, a pro- 
portionate gain in capacity is attained. 
Consequently, if it is possible to install 
twice the number of balls, the capacity 
of the bearing is doubled. 

On April 13, 1943, the Bantam Bear- 
ings Division of The Torrington Com- 
pany was granted VU. S. Letters Patent 
No. 2,316,468 as just such a means of 
increasing, in fact, doubling the capac- 
ity of this type of bearing as it was 
known up to that time. The usual ball 
cage was, as stated before, a cylinder 
of bronze, steel, or aluminum, laid out 


and drilled to form ball pockets of the 


greatest number per inch of cylinder 
length. 


New Construction 


The new Bantam construction con- 
sists of spirals of balls separated by coils 
of a specially formed helical spring 
as illustrated in Fig. 1. The section of 
this wire may be triangular, round, 
square, or rectangular, but by making 
it hour-glass shaped, it not only facili- 
tates loading the balls but retains them 
during shipping and installation be- 
tween the races. 

Fig. 2 shows the conventional type 
of ball retainer and it is apparent that 
the number of balls is limited by the 
space necessarily needed by retainer 
metal for spinning or staking the balls 
in place. From a cost standpoint, the 
conventional type of retainer is higher 
than the new Bantam type, not only 
from a material and weight standpoint 
but also from a fabrication point of 
view. 

Referring again to Fig. 1, it will be 
noted that the balls are restrained from 
end exit by the formed ends of the 
helix. When this bearing is used in rota- 


(Continued on Page 119) 





Fig. 1. New bearing construction consisting of spirals of balls separated by coils of a specially formed helical spring. 
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Fig. 2. Conventional type retainer, which necessarily limits the number of balls 





















































(Continued from Page 116) 


tion only, the helix ot the retainer so 
positions the balls that each has its own 
special path. 

In one test bearing the helix pitch 
was 0.250 in. and each row contained 
twenty-two 3/16-in. dia. balls. There- 
fore, allowing no end play, each ball 
had a path (in rotation only) of 0.0113 
in. in width. Each path of the station- 
ary race was thus loaded to maximum 
only once per two revolutions, whereas 
in a grooved race radial bearing, with 
22 balls in line, the maximum load on 
the stationary race would occur 22 
times per two revolutions. 

Ball reciprocating bearings are often 
used to operate in an axial direction 
only, and in such cases a large number 
of axial paths exist. 

The most common usage of this type 
of bearing is, of course, in both recipro- 
cation and rotation. Under such usage, 
the tracks of the numerous balls make 
intricate and overlapping designs often 
covering every particle of the surfaces 
of both raceways. It is desirable to hold 
diametral clearances close and a slight 
pre-load is permissible. 


Capacity of Bearing 


A general guide for the capacity of 
this type of bearing is as follows: The 
static capacity is dependent upon the 
number of balls, the diameter of the 
balls, and the radius of curvature of 
the inner race. Expressed in a formula: 

C, = AND F 

Where: 

C, = static capacity, 

N = number of balls, 

D = ball diameter, 

F = curvature factor, and 

K = constant = 200. 


The constant, K, is derived from 
laboratory tests of loading balls on 
hard, flat steel plates up to that point 
where any greater load would cause 
brinelling. The value of K is 200 for 
plates and balls of Rockwell C scale 
hardness of 60. 

The value of the curvature factor, 
F, is given below. The proper value 
may be found by determining R, the 
ratio of the inner race diameter to the 
ball diameter. 

R 4 6 8 

F 0.820 0.875 0.907 
For values of F, not shown, interpola- 
tion may be employed. 

For capacity, C,, in rotation only, 





In view of the steadily growing 
demand for licenses under patents 
seized from enemy owners, Alien 
Property Custodian Leo T. Crowley 
has announced liberalized terms for 
the issuance of licenses to American 
business by his office. 

Beginning August 1, 1943, the fee 
for obtaining a license to use enemy 
owned patents held by the Alien 
Property Custodian is a flat $15 for 
cach patent. Hitherto, licenses have 





Licensing of Seized Patents Liberalized 


been issued for a fee of $50 for a 
single patent plus $5 for each re- 
lated patent included in the same 
license. 

The new arrangement, Crowley 
says, will make it easier for small 
manufacturers to put single patents 
to work promptly. It also will more 
equitably compensate the APC for 
work involved in searching out con- 
tractual agreements-that already ex- 
ist on specific patents. 
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the values of C, may be modified by 
using K = 100 and applying speed fac- 
tors as published in Bantam Bearings 
Division No. 14 Manual. Thus C, = 
100 ND*F at 100 r.p.m. 

For both rotation and reciprocation, 
the capacity is little affected by the 
rate of reciprocation so long as it is not 
excessive. There are other details that 
influence the capacity of this type of 
bearing. Some of them are deflection of 
parts, accuracy of workmanship, over 
travel of load, and proper lubrication. 


Uses for Bearing 


Some of the uses for this type of 

bearing are as follows: 

1. For taper measuring instruments 

2. Engine governors 

3. Welding machine guides 

4. Paper mill doctor blades 

5. Printing press vibrator shafts 

6. Cloth cutting machines 

7. Wheel dresser shafts 
8. Spool winding machines 


12 14 16 
0.930 0.945 0.957 0.965 








9. Propeller testing equipment 
10. Buffing machines 
11. Stem grinding and polishing 
spindles 

12. Wire brushing machines 

13. Rotary tool pipe cut-off spindles 

14. Airplane landing gears 

15. Inking rolls 

16. Sheet polishing machines 

17. Gear grinders and lappers 

18. Paper coating machines 

19. Remote control gear shift mech- 

anisms 

20. Hydraulic welding machines 

As the use of this type of bearing has 
occasionally been limited by its rela- 
tively low capacity, its field of useful- 
ness should be greatly increased by this 
new design, which permits in general of 
doubling the load-carrying ability of 
ball reciprocating bearings. 

— “eur - 





119 








MAINTA 


we 





FLUPACOS 


While the war has placed added obligations on the oil industry 

























and reduced available materials, sound practices in oil well 
pumping have not been materially affected. Instead, even 


greater emphasis has been placed on (1) correct pump design 







Y steel barrel. Re 
down times, fewer r 









Pumping, less 









duces bulk, insures smoother and (2) proper pump selection, care during use, and proper 


eplacements. 





maintenance to extend operating life. 


Better Pumps From Less Steel 


Today, as the result of Fluid Packed Pump Company’s long- 


range development program, oil producers can now secure 






Special Heat-Treatment of barrel. im 
. portant ste i i 
‘process results in barrels that give 2 to 5 times po <li can better — SE NN Se ee omees — 


the war effort. These new Flupaco pumps are extremely simple 
and unusually long-wearing, yet they are so efficient that they 


@ outperform and undersell conventional types weighing 





g up to four times as much. Some of the more important 
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construction features of these Flupaco pumps include: 


FLUPACO’S “PUMPING ANALYSIS’ 
>SAVES REPAIR TIME 
> CUTS OPERATING COSTS 
> INSURES LONGER LIFE 


‘on honing of barrel wearing surfaces. 
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tee basic requirements for efficient 
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strokes and speeds...correct valve 











space and plunger fit... are of ut- 













most importance. Consult Flupaco 


a 





service men for a complete “pumping analysis”. This “plus” service can be on 


invaluable aid in your wartime maintenance program. * 





Send for a copy of the free booklet “Efficient Oil Well Operation in W 


FLUID PACKED PUMP COMPAN 
BOX 64, LOS NIETOS, CALIFORNIA, U. &® 
Hunt Building, Tulsa, Oklahoma ¢ 6006 Navigation Bouleval® 
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Supply Co. Stores, Illinois Fields , 
WORLD’S LARGEST EXCLUSIVE OIL WELL PUMP MANUFA 




































Overhead view of fractionating area 
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adie ‘‘Sour’’ gas made available as fuel and for producing components 


for high-octane gasoline, both an aid to war program 


1S” 

HE recent completion by Arkan- 

sas Fuel Oil Company of the Co- 
lumbia Gas Treating Plant near Mag- 
nolia, Arkansas, has made available as 
fuel for war and other essential indus- 
tries a volume of gas that will approxi- 
mate 81,000,000 cu. ft. daily when full 
capacity is attained, as well as compo- 
nents for aviation gasoline. At the pres- 
ent time, about 62,500,000 cu. ft. of 
gas per day is being processed. This gas 
is produced in the Dorcheat-Macedonia 
field, a part of which has been useless 
because of its high content of hydrogen 
sulphide and carbon dioxide. 

The project includes facilities for the 
purification of “‘sour” gas produced in 
the area and for the extraction of con- 
densable hydrocarbons from this gas as 
well as from “sweet” gas produced by 
other wells in the field. At full capacity 
the plant will manufacture approxi- 
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Raising the 145-ft. de-isobutanizer. 
Special 80-ft. gin poles were 
required 
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mately 60,000 gal. a day of liquefied 
petroleum products, volume of the vari- 
ous products being about as follows: 
motor fuel, 500,000 gal. a month; nor- 
mal butane, 300,000 gal. a month; iso- 





butane, 200,000 gal. a month, and pro- 
pane, 125,000 gal. a month. 

The formation from which the 
“sour” gas is produced is the Smackover 
limestone, found at a depth of approxi- 


Two of the 5000-bbI. Hortonspheroid 





tanks for storage of natural gasoline 
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mately 8700 ft. The area was opened 
August 28, 1939, by McAlester Fuel 
Company’s No. 1 Lizzie Franks. This 
was in the Macedonia part of the field, 
and was followed shortly by comple. 
tion of Atlantic Refining Company’s 
B-1 Pine Woods in the Cotton Valley 
sand series of the Dorcheat field, which 
discovered the first “sweet” gas in the 
area. This sand series is found from 
7000 to 8500 ft. The Dorcheat-Mace- 
donia field has now been extended to 
approximately 8 miles in length and 2 
miles in width. The 25 sour gas wells in 
the area produce in excess of 1,000, 
000,000 cu. ft. of gas a month, and the 
26 sweet gas wells more than 500, 
000,000 cu. ft. a month. 

Originally reservoir pressure was 
about 4130 lb., but this has now de- 
clined to approximately 3500 Ib. Most 
of the gas-condensate wells have a fluid 
ratio of about 1 bbl. to 10,000 cu. ft. of 
gas. Production is gathered in lease 
tanks and delivered to field gathering 
lines. The gathering system was laid of 
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pipe ranging from 2 in. to 12 in. in 





the sweet gas is similar to the above ex- 


requirements of the U. S. Bureau of 






























































ofine diameter, totaling slightly in excess of cept that hydrogen sulphide and car- Mines lead acetate test and passes to the 
ena 50 miles. Separator pressures range bon dioxide are absent. absorbers in a stream along with sweet 
from 600 to 700 lb. and heaters have ——— gas, which enters the line at a point be- 

ened been installed on most of the leases to Purification Plant tween the purification and absorption 
Fue raise the temperature of the gas during To remove hydrogen sulphide and units. A part of the sweet gas is from 
This separation and transportation to pre- carbon dioxide in the high concentra- low-pressure oil wells and to compress 
ield, vent formation of hydrates. tions found in the Dorcheat-Macedonia this from a pressure of 50 Ib. at which 
iple- Iysi gas presented a complex problem, which it is received from the field to the ab- 
ny’s Gas Analysis was solved by the installation of a Gir- sorber pressure of 600 lb., two 300-hp. 
illey The following analysis will help to —_botol Process purification unit. Arriv- | compressors have been installed. The 
hich understand the complexity of process- ing at the plant the sour gas enterstwo absorbers consist of two 5-ft. by 114- 
the ing the sour gas: 5'4-ft. by 60-ft. monoethanolamine ft. units, Stripped gas leaves the ab- 
rom Component Mol., percent Contactors, in the bottom of which is a sorbers to pass through a final dehydra- 
ace- Hydrogen sulphide 3.1 scrubber section to trap liquids. The tor and enter the transmission system 
1 to Carbon dioxide 2.0 contactors, operated at a pressure of | of the Arkansas Louisiana Gas Com- 
id 2 Methane 77.1 600 lb., are packed with Raschig rings pany. To deliver this gas to consumers 
Is in omen ca through which the gas passes to con- a 135-mile pipe line was laid of 123/4- 
00,- ion 12 tact the solution of monoethanolamine. in. and 18-in. pipe. 
the n-butane 1.2 The enriched solution of monoethanol- : 
00,- Pentanes 0.82 amine passes through heat transfer units Processing Cycle 

Hexanes 0.25 to a 10-ft. by 60-ft. reactivator. The From the absorbers the rich oil is 

Heptanes and heavier 0.07 : Bote : 
was Nitrogen 5.70 acid gases, consisting of about 60 per- _ pumped through heat transfer units 
de- cent hydrogen sulphide and 40 percent into a radiant-type, direct-fired heater, 
lost 100.00 carbon dioxide, are cooled and dis- from which it is charged to a 6-ft. 
uid This sour gas has a recoverable hy- charged to a 120-ft. high flare. The lean diameter by 58-ft. high combined still 
of drocarbon content of slightly less than solution of monoethanolamine, after and rectifier, operated at a pressure of 
aes 1 gal. per M. cu. ft. The percentage of being reactivated, is cooled and recir- 100 Ib. per sq. in. The rich oil enters the 
me hydrogen sulphide present is about 1972 culated. column at a temperature of 475°F. Hy- 
of grains per 100 cu. ft. An analysis of The gas purified by this process meets drocarbons condensed in the still-recti- 
Oil Cong purification and hydrocarbon extraction plant 
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_@ GARDNER-DENVER 14x14 Steam 
Drilling Engine easily delivers all the power 
necessary to operate the heaviest drilling 
equipment. 


This engine is of the piston valve type, with 
all parts designed and built to withstand con- 
tinuous pressures of 400 pounds per square 
inch. Short and direct steam ports give highest 
possible economy of either saturated or super- 
heated steam. 








» 
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~¢ GARDNER -DENVE! 
a ae a 


STEAM DRILLIN 
ENGINE 


This GARDNER-DENVER Steam Engine pos- 
sesses an ample reserve of smaoth flowing 
power to meet any contemplated drilling 
requirement. 

as 


THE CONTINENTAL SUPPLY COMPANY 
General Offices: DALLAS, TEXAS 
EXPORT DIVISION 
30 Rockefeller Plaza New York City, N. Y. 


Representatives 
MEXICO ARGENTINA ENGLAND TRINIDAD BRAZIL 
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Steam is generated by three 601 -hp. 
water-tube boilers. This photograph 
was taken while unit was under 
construction 
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fier are charged to the depropanizer, 
which column is 3'/2 ft. in diameter by 
84 ft. high, and is operated at a pres- 
sure of 335 lb. per sq. in. Propane is 
taken overhead and pumped to the de- 
ethanizer on which the operating pres- 
sure is 550 lb. per sq. in. The bottom 
product is a 95-percent pure commer- 
cial propane. The bottoms from the de- 
propanizer contain natural gasoline, 
normal butane, and isobutane, and these 
products, after being treated in a Perco 
solid copper sweetening unit to remove 
a small amount of mercaptans, are 
charged to the debutanizer. Operating 
at a pressure of 100 Ib. per sq. in., a 14- 
lb. natural gasoline is the bottom prod- 
uct, whereas normal butane and isobu- 
tane are taken overhead and pumped 
to a 4'2-ft. diameter by 145-ft. high 
de-isobutanizer, operated at a pressure 
of 135 lb. per sq. in. Normal butane 
comes off the bottom of the column 
and isobutane off the top, both prod- 
ucts being 95 percent pure. 

Propane production is treated with a 
caustic wash and dehydrated by means 
of calcium sulphate in order that it may 
pass the cobalt bromide moisture test. 


Storage 

Plant production is stored in two 
5000-bbl. Hortonspheroids for natural 
gasoline, six 1000-bbl. horizontal tanks 
for isobutane and normal butane, and 


two 500-bbl. tanks for propane. From 
storage the products are moved by 


means of tank trucks, tank car, and 
pipe line. 
Steam Plant 

Steam is generated by three 601-hp. 
water-tube boilers operated at 250-Ib. 
pressure. Normal rating of the plant is 
90,000 lb. of steam per hour, which is 
used to drive turbines and reciprocating 
pumps, and for processing. 


Cooling Tower 


The cooling tower is of the atmos- 
pheric type, 307 ft. long, by 56 ft. high 
by 25 ft. wide, having a rated capacity 
of 6000 gal. per min. Three turbine- 
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driven centrifugal pumps, one of which 
serves as a standby, circulate water 
from the base over the top of the tower. 

Water supply is provided by three 
wells drilled to a depth of 580 ft. Mo- 
tor-driven deepwell pumps produce the 
wells at a rate exceeding 300 gal. per 
min. each, 


Process Pumps 

Processing pumps are close-clearance 
simplex reciprocating steam-driven 
units. 


Laboratory 

The laboratory contains the latest 
testing equipment required by a mod- 
ern plant of this type, housed in the 
same structure as the offices of the plant 
superintendent and his staff. 


Personnel and Housing 

Operation of the plant requires a 
staff of about 35 men, which includes 
operators, firemen, oilers, chemists, me- 
ter inspectors, loaders, and guards. To 
house these men and their families 24 
fully-equipped cottages have been con- 
structed. 


Contractors 

The complete plant, including the 
gas purification and the hydrocarbon 
extraction units, was designed and con- 
structed by the Hudson Engineering 
Corporation of Houston, Texas. Laying 
of the 135-mile transmission line was 
by Midwestern Engineering and Con- 
struction Company of Tulsa, Oklaho- 
ma, and installation of the field gather- 
ing lines was contracted to Oldham 
Brothers Welding and Construction 
Company of Greggton, Texas. 
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Inlet and outlet gas-measuring station 
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Baash-Ross Roller Kelly Bushings are setting such outstanding per- 
formance records wherever they are in service that a constantly in- 
creasing number of oil men are asking for more information on the 
“fine points” of roller bushing design. The following are typical of 





BaashRoss News  ‘aonay 


BAASH-ROSS TOOL COMPANY ° LOS ANGELES - HOUSTON - NEW YORK | EDITION 










Take a look 
“¢ Inside ..| 


and see why the Baash- 
Ross Roller Kelly Bushing 
is built the way it is! 








the Industry’s Most Famous Bushing 


questions we are frequently asked in the field. Perhaps your ques- 
tion is answered here. If not, our engineering department will be 
glad to explain to you the engineering “why” of any point you 
wish to ask about. 

































Definitely not. Two rollers give vertical stability to the kelly—prevent it from 
A. gyrating and wobbling—hold it steady at all table speeds and under all drilling 
conditions, rough or smooth. 


One roller on each face would not give this vertical stability ... would permit the kelly 
to wobble and gyrate over a wide arc—which, in turn, would not only reduce drilling 
speed and efficiency, but would also cause severe strains on table bearings, swivel bear- 
ings and pipe connections. 


Another important point—one roller for each face would necessitate the rollers being 
quite large in order to prevent ‘‘corrugating” the kelly. Large rollers mean high inertia— 
are slow to start, slow to stop and prevent instant response to kelly feed. But by using 
two rollers against each face, ample driving surface is secured with rollers that are com- 
pact, quick-turning, quick-stopping. Result—instant response to the most delicate bit feed! 


It would be easier, yes ... but not good engineering. The bronze bushings serve a 
A. very important function by preventing steel-to-steel contact between rollers and 
pins. As most engineers know, steel against bronze gives a much better bearing surface 
than steel-on-steel. It not only resists galling under higher loads, but also carries more 
efficiently the heavy driving pressures set up between the pins and rollers. 


And speaking of the pins, here’s another valuable design feature ... Because there is no 
pressure (therefore no wear) on the back side of the pins, these have been designed so 
that they can be easily reversed to bring the unworn back side to the front for additional 
life after the front sides are worn. Cuts maintenance to a minimum and insures peak 
performance longer without replacements. 





A No. The same bushing can be quickly changed from one kelly size 
* to another by merely lifting out the roller assemblies—which come in 


Two rollers 
maintain olignment 
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Bronze bushing prevents 
steel-to-steel contoct 





sets—and replacing them with a new set of the desired size. It’s simple, 
fool-proof, quick ...and cuts kelly bushing investment to a minimum. 


For example, the same Baash-Ross Bushing will fit all square kelly sizes 





6” 








from 3/2” to 6” by simply changing roller assemblies. Or, when using 
Hex kellys, the same Roller Bushing will fit all Hex sizes from 41%,” to 7” 
by changing only the assemblies. 


A Absolutely! In fact, the Baash-Ross Hex Roller 

* Kelly Bushing is designed so that all you do 
to adjust the fit is lift out the roller assemblies and 
remove one or more shims below each assembly. 


Working diameter is reduced exactly 1/32” for bushing. Your near-by Baash-Ross representative 
each shim removed, so it’s easy to make accurate will be glad to supply further details. on this mod 


adjustment without complicated operations. 


Get the complete story on Baash-Ross Roller Kelly 


Bushing advantages before you invest in any 


ern bushing—or write direct for full information 
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Portable drilling equipment showing 
rear-end rotary countershaft 


P 422.12 





PPP IE EEE EOP OOP 


by 
ie am _A ‘4 me 


Pacific Coast and Foreign Editor 


Completing and Repairing Wells 
With Portable Equipment 


x+ Economies effected, especially in connection 


with completions by selective perforation 


FFECTIVE well completions un- 
der certain subsurface conditions 
frequently require considerable time. 
This is particularly true when one or 
more producing horizons contain sev- 
eral oil strata that are separated by 
formations that may bear water and 
when selective gun-perforating is util- 
ized to obtain maximum production. 
Even when careful selection of per- 
forating depths is based on electrical 
logs, water will sometimes be encoun- 
tered and a squeeze-cement job fol- 
lowed by perforating will often be nec- 
essary. 

In one of the most northerly fields 
of the San Joaquin Valley of California 
such conditions are encountered and in 
order to effect greater economy the 
company operating the field began sev- 
eral months ago to use portable ma- 
chines for the completion of its wells. 
The most recently installed portable 
equipment is shown in accompany- 
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Pump, portable mud tank, mud screen, 
and tank layout. The 7'/4 by 10 mud 

pump is driven by a 150-hp. 
Diesel engine 
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ing photographs. This rig is a totally 
portable outfit of the self-propelled 
type with telescoping derrick that, un- 
til put on the well-completion job, was 
used for servicing other wells in the 
field. It is now the practice to use the 
portable machine for completion of 
drilling wells and when not being so 


ie 


1943 


employed to use it for all service and 
repair work on producing wells, thus 
eliminating production derricks. 
Production in this field has been, 
until recently, from a sand in the Up- 
per Miocene topped at approximately 
5550 ft. and from a Middle Miocene 
series from 6600 to 6900 ft. The two 
























latest wells also penetrated the Lower 
Miccene to depths of nearly 8000 ft., 
the hole actually going below 8000 ft. 
There is a strong possibility af Eocene 
production in the field and production 
from sands in the Eocene will probably 
be between 8000 and 8500 ft. when 
this horizon is explored. 

The oil sands of the various horizons 
are thin and are separated by shales 
that frequently are water bearing. An 
oil string of 7-in. casing is usually ce- 
mented through the sands, being landed 
either on bottom or from 70 to 80 ft. 
above bottom when the hole is drilled 
into the shale below. In some cases the 
oil string is 5'/2-in. casing. Gun-per- 
foration for production is based on 
electrical logs and side-hole coring and 


in order to obtain maximum produc- 
tion some holes are perforated beyond 
the sand limits and have to be squeeze 
cemented. Re-perforation is then neces- 
sary. The hole below the shoe of the 
oil string is not drilled out after ce- 
menting operations when drilling is 
carried into the shale below the sand 
and is thus effectively plugged off. In 
one or two earlier wells the oil string 
was not run through the bottom sand, 
which was produced through a per- 
forated liner, the sands above being 
gun-perforated. Present practice, how- 
ever, is to cement the oil string through 
all zones and gun-perforate for all pro- 
duction. 

In using the portable machine for 
completion operations the equipment is 


Raising the 200,000-lb. capacity, 90- 
ft. telescoping derrick by means of a 
power-driven screw mechanism situ- 
ated beneath the hoist and bed 
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moved in as soon as the oil string is run 
into the hole and before it is cemented. 
All cementing operations except for 
the surface pipe, all gun-perforating 
jobs, and all drilling out of cement is 
thus done with the portable equip- 
ment. This releases the heavy rig, used 
to drill to the casing seat and run the 
casing, for other duty and saves crew 
time during the slower completion 
operations. Any drilling that may be 
necessary below the casing shoe will 
te done with the portable machine. 

As can be seen in one of the accom- 
panying photographs, the entire truck- 
mounted portable equipment being used 
for the completion of the latest wells is 
on a substructure that provides room 
for the blowout preventer and other 
casinghead equipment. This well was 
drilled to 8300 ft. and then plugged 
back to 7915 ft. where 7-in. casing 
was landed and cemented. At the time 
the photograph was taken the 2!2-in. 
tubing was about to be run. 


Description of Equipment 


The portable equipment is a totally 
self-propelled unit consisting of der- 
rick, hoist, and rotary machine, mount- 
ed on a truck with one engine power- 
ing both the hoist and rotary table as 
well as the truck. The truck is specially 
designed with reinforced frame and 
dual drive rear axles. As the power pro- 
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Diagram showing layout of the power drive 
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7900’ of 212” tubing racked in the Franks’ Model 7000 
D.D. “Self-Propelled” Telescoper at Riverdale, Califor- 
nia. Sub structure is used only where blow-out preventer 
is above ground. 


Insert shows Franks’ Model 7000 D.D. “Self-Propelled” 
Telescoper in ‘“Over-the-Road” position. The hoist and 
derrick are mounted on a specially built Kenworth Truck. 
Hoist and truck are powered by a single HBS-600 200 
H.P. Cummins Diesel Engine. Blocks and lines are carried 
strung at all times. 


Raising the 200,000-Ib. capacity 90’ telescoping derrick |" 


by means of a power-driven screw mechanism, located 


beneath the hoist and bed. 
Actual raising, extending and locking time is less than 


OMBINATION DRILLING RIG AND 
G UNIT PROVES SUCCESS 


Franks Develops A 
Double Duty Unit 
Mounted on Wheels 


The first combination 


on a single truck, except the pumps. 





SAVES COST OF 
PERMANENT DERRICK 


All of the savings operators have 
found the world over in Franks port- 
able rotary drilling rigs and tele. 
scoping derrick servicing units are 
found in this double duty combina- 
tion machine, which even further 
increases the economies which 
Franks’ pioneering has brought to 
the petroleum industry. 

1. The unit eliminates the cost of 
permanent derricks since it carries 
its own. It will service up to 100 
wells, eliminating that many derricks 
per unit. 

2. It saves rig-up and tear-down 
time, since all parts are integrally 
mounted on wheels and require no 
assembly or disassembly, except the 
pumps when drilling. 

3. It is 100% portable and is self- 
propelled, permitting the moving of 
the derrick as a part of the unit. 

4. Carries lines and blocks strung 
at all times even when moving from 
location to location. 

5. Open-face tilted design der- 
rick permits greater block clearance 
with more room around the well 
head or rotary table, 

6. Portable derrick can be left 
standing full of tubing in the field 
while hoist is used under a standard 
derrick or with other equipment. 

7. Double duty. May be used 
either as a servicing machine for 
the deepest wells, or for rotary drill- 
ing by the use of the rotary drilling 
attachment. 





100 percent portable rotary drilling rig and 
servicing unit is now on the job operating at Riverdale, California. 

This unit, made by the Franks Manufacturing Corporation of Tulsa, 
Oklahoma, contains every essential for either servicing or drilling mounted 


A 90-foot (when extended) tele- 
scoping derrick (58-foot when tele- 
scoped); drawworks, power plant, 
rotary table, crown block, stacking 
board and all essentials are an in- 
tegral part of the unit. The pumps 
are skid mounted and can be carried 
on an auxiliary truck, when needed 
for drilling operations. 

The unit will service wells up to 
10,000 feet and handle shallow and 
medium depth standard drilling and 
deep “‘slim-hole” and _ exploratory 
drilling. It also is used for deepen- 
ing and cleanout work. 

The derrick is Franks tested and 
proven telescoping type, which per- 
mits ample clearance and it is equip- 
ped for handling rods and racking 
tubing or drill pipe. 

Move-in and rig-up time for serv- 
icing jobs is usually less than 45 
minutes, while actual erection time 
of the derrick requires less than 10 
minutes, The complete machine, in- 
cluding the derrick, travels over the 
road with the blocks and _ lines 
strung. 


When the unit is used for drilling 
or deepening purposes a skid mount- 
ed separate pump is used as well as 
a portable mud tank. 


The Franks propeller-shaft driven 
rotary table is driven by the truck 
motor thru Franks patented power 
take-off. The truck motor is also 
used for the drawworks. 


A rear-end rotary catshaft is fur- 
nished, driven through a bevel gear 
split-shaft gear box. It is equipped 
with both automatic and regular 
catheads located immediately behind 
the derrick legs. 
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WELL SERVICING AND ORILLING UNITS 
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vided to move the complete unit over 
the road is also used to drive the hoist 
and rotary table, a supercharged 200- 
hp. Diesel engine with radiator of suf- 
ficient size to permit stationary duty 
was selected. 

The engine is mounted in a conven- 
tional position in the chassis and drives 
through a transmission to a transfer 
case that routes the power to the rear 
axles when being transported. A drive 
diverted through the transfer case pro- 
vides a power take-off for driving the 
hoist, and a propeller shaft drive is 
provided from the transfer case power 
take-off to a bevel-gear split-shaft gear 
box that allows the drive to be diverted 
at right angles or to drive straight 
through. The right-angle drive then 
drives the hoist countershaft by means 
of a chain and sprocket arrangement. 
The drums are driven from the hoist 
countershaft by sprockets and roller 
chain through single plate, two-faced 
friction clutches mounted in the end 
of the drum. The drive continuing 
straight back from the split-shaft bevel- 
gear box drives the rear-end rotary 
catshaft through another gear box ar- 
rangement of the same type and con- 
tinues on to drive a propeller shaft- 
driven rotary table, this drive being 
under the derrick floor. 

The double-drum hoist consists of a 
main drum and a sand-reel drum driven 


oro 


by friction clutches in the end of each 
drum. The main drum has a high- 
low friction clutch drive arrangement, 
there being a high-sprocket ratio fric- 
tion clutch drive on one side of the 
drum and a low-sprocket ratio friction 
clutch drive on the other. This in- 
creases the range of speeds and pulls 
considerably. 

Controls on this particular machine 
are on the right side of the hoist. These 
controls actuate the various clutches 
by air through selector valve assem- 
blies. The brake is manual and the 
throttle is hydraulic. A starter button 
and remote gear shift are also provided. 


Telescoping Derrick 


The derrick is integrally mounted 
on the unit and is the two-piece, tele- 
scoping type. The actual clearance from 
ground (the floor of the substructure 
in this particular operation) to the 
crown beam is 88 ft. When collapsed 
and in horizontal position on the truck 
the length is 57 ft. and the overall 
height above the road is 13 ft. 10 in. 
The derrick is raised to its vertical posi- 
tion by a power-driven screw mech- 
anism and this is driven from the main 
propeller shaft drive. Extension of the 
upper section is accomplished by a 
small extending winch that is also 
driven from the main propeller shaft, 
using a ¥%-in. wire line anchored in 


the derrick. The derrick is locked in 
either high or low position by means 
of a screw-drive pawl and lug mech- 
anism that is operated from the ground. 
The derrick in raised position is guyed 
by four 34-in. wire lines. 

The crown block is welded to the 
derrick and has four 25-in. O.D. sheaves 
and one 21-in. O.D. sheave. Three of 
the larger sheaves are grooved for 1-in. 
line and the other for %%-in. line. The 
smaller sheave is grooved for a 1'/-in. 
catline. 

The folding tubing platform has a 
capacity of 11,000 ft. of 2'2-in. tub- 
ing or 5000 ft. of 3'-in. drill pipe. 
The drill pipe being used in this in- 
stallation for completion of wells from 
7000 to 8000 ft. is 27%%-in. O.D., flush 
I.D. The platform is hinged to a slid- 
ing track in the upper section of the 
derrick to allow adjustment through 
a range of 15 ft. Leveling screws are 
provided in all four legs. 

The pump being used is mounted as 
a unit with its engine drive and is situ- 
ated on the ground beside the sub- 
structure. It is a 714-in. by 10-in. 
pump powered by a 150-hp. Diesel en- 
gine. The portable mud tanks, which 
can be seen in one of the photographs, 
are 8 ft. by 16 ft. by 4 ft. 


> AWA - 





Left—Racked in the portable drilling rig, on location at Riverdale, California, is 7900 ft. of 2'/2-in. tubing. Right—Looking 
down at derrick floor from one of the derrick ‘‘stations.'' The drive for the rotary table is of propeller-shaft type, situated 
beneath the floor and provides clear working space completely around the table 
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This unique accessory combines four essen- 
tial Christmas tree fittings in a single compact 
unit: (1) An efficient wing valve that closes 
easily under full rated pressure; (2) A quick- 
change positive or adjustable choke, as desired; 


(3) An efficient 2-bolt flowline union that obvi- 
ates the need for an additional union in the 


flowline; and (4) A bleeder plug to release pres- 
sure trapped in the flowline. 


Changing flow beans in the Cameron Flow 


Wing is so simple that it requires only a frac- ; 


CAMERON IRON WORKS, 


BUY 
WAR BONDS 
REGULARLY! 

Let's Keep 
America Free! 


tion of the time required by conventional chokes. 
The valve section operates with surprising ease 
at full rated pressure. All parts in the assembly 
may be replaced in the field in a few minutes 
and at low cost without removing the unit from 
the well. 


Cameron Flow Wings are offered in several 
screwed and flanged styles, ranging up to 
10,000 Ib. test. Like any standard fitting or valve. 
they may be incorporated in any manufacturer's 


Christmas tree. 
INC. 


711 MILBY STREET, HOUSTON, TEXAS 


Export: 74 Trinity Place, New York, N. Y. 


California: Howard Supply Co., Los Angeles 


Rocky Mountain: Mountain Sales & Service, Casper, Wyoming 
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4. XMAS TREE FITTINGS 
IN ASINGLE COMPACTUNIT 











Wrench 




















Reference to figures above: 1. Valve 
Stem; 2. Valve: 3. Valve Seat; 4. Clamp 
Screw: 5. Flow Bean; 6. Packing Feed 
Screw: 7. Clamp Screw Packing; 8. Two- 
bolt Union; 9. Outlet Connection; 10. 


Bleeder Connection; 12. Inlet Connection. 
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War Increases Use of Asphalt Flooring 





ECESSARY restrictions on struc- 
N tural steel and concrete rein- 
forcing steel are tending to develop an 
increased interest in heavy timber con- 
struction. Obviously, every effort is be- 
ing made through improved design and 
planning to take full advantage of the 
available supply of lumber. 

One problem arising from this 
greater volume of heavy wood con- 
struction is that of providing traffic 
surfaces to meet specific needs for vari- 
ous conditions encountered in the in- 
dustrial and transportation fields. A 
satisfactory solution is found in many 
instances by using Elastite Asphalt 
Flooring. This product is a composition 
of high melting point asphalt, with 
mineral and fiber reinforcement, 
formed into tough slabs '/2 in. thick for 
general inside usage, or planks up to 
2 in. thick for surfacing bridge floors 
and for protection of waterproofing 
membranes. Used extensively for many 
years over new and old floors, this type 
of flooring fits naturally into the accel- 
erated war construction program be- 
cause of ease in handling and results 
obtained. 

The '/2-in. flooring or tile can be ce- 
mented directly to the wooden sub- 
floor with asphaltic adhesive and the 
greater thicknesses of plank can be ce- 
mented or nailed to the sub-floor. Once 
in place, this asphaltic composition floor 
material provides a tough and durable 
surface that also has a tendency to 
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remain resilient under trafhce. Unusu- 
ally severe surface damage can be easily 
repaired by merely replacing the dam- 
aged units before any harm is done to 
the structural sub-floor. This can be 
handled quickly and easily, thus help- 
ing to reduce maintenance costs and 
avoiding production tic-ups. 

The flooring does not “dust” under 
trafhc, thus providing a more perma- 
nent surface and one that is compara- 
tively easy to keep clean. This feature 
is important to many modern industries 
when the presence of much dust would 
be harmful to the finished products. 

Another feature of asphaltic compo- 
sition flooring is its resistance to mois- 
ture, as this material has a very low wa- 
ter absorption value. This means that 
an average installation with cemented 
joints would keep surface moisture 
from the wooden sub-floor and that a 
waterproof and rot-proof surface can 
be made by adding a suitable membrane 
underneath the asphalt flooring. This 


same type of construction will protect’ 


wooden sub-floors from action of some 
dilute acids used in industry that would 
ordinarily be harmful, but which will 
not affect the asphalt. For industries 
where it is desirable to wash floors or 
where moisture is present because of 
necessary processing, the water-resist- 
ing surface as provided by the asphalt 
flooring is essential for protection of 
wooden sub-floors and also the struc- 
tural members. 
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Manager, Asphalt Specialties Dept., The Philip Carey Mfg. Co. 


Asphaltic composition flooring is 
fire-resistant thus affording protection 
as well as service. It has a flash point of 
approximately 700°F. and does not 
have a tendency to support combus- 
tion. In case of fire, of course, the wa- 
terproofing features previously men- 
tioned are especially helpful in reducing 
water damage, from sprinklers or fire 
hose, to floors below. The flooring also 
has comparatively high di-electric 
strength, with an average breakdown 
voltage of 30,000 volts for the '-in. 
material, making it safe in this respect 
for use around switchboards or in power 
plants. 

Elastite Asphalt Tile in the 2 in. 
thickness can be obtained in red or 
black pieces, with a smooth surface that 
can be waxed. Thus the advantages of 
durability and protection are made 
available for use on office or similar 
floors. 

In addition to the aforementioned 
features, the flooring material also pro- 
vides a comfortable surface for walk- 
ing or standing and a surface that will 
hold up under loads in excess of 
2000 lb. 

The problem of specialized flooring 
is just one of the many involved in 
adapting wood construction to some of 
today’s various industries; but the an- 
swer is readily found in most instances 
by using accessory construction mate- 
rials that have already been tried and 
proved. 


rrr 





PPP IEE II IE EI OOO 


Asphalt tile flooring was used in the scientific laboratory (left) and the oil company shipping warehouse (right) shown below 
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THE Petroleum 
Engineer’s 
CONTINUOUS TABLES 


A DAILY REFERENCE 
FOR OPERATING MEN 





INSTALLMENT NO. 74 


VALUABLE and regular feature of The Petroleum Engineer, the Continuous 

Tables, now in their seventh year of publication, were designed to save time and 

effort for the technician and the practical field or plant worker. The tables have proved 

one of the most popular and helpful departments of The Petroleum Engineer. Data are 

presented in the simplest form available with many types of information included that 

are best presented by curves or nomographs when three or more variables must be con- 
sidered simultaneously. More than 450 tables have been published. 


The Continuous Tables have developed as a result of suggestions for new tables, 
direct contributions, and improvements to existing tables by members of the petroleum 
and related industries, including manufacturing concerns, who are continually searching 
for practical information reduced by computation to tabular form readily applicable to 
the problems daily confronting them that might otherwise necessitate a more or less 
tedious calculation. These contributions and suggestions from the industry have resulted 
in a valuable exchange of information and data contributing to the progress of the 
industry as a whole. 


To readers of The Petroleum Engineer, who are only now becoming interested 
in the Continuous Tables, it should be pointed out that each table is assigned a filing 
or index number that conforms with the Dewey Decimal System of classification as 
modified and extended for the petroleum and related industries by L. C. Uren, professor 
of Petroleum Engineering at the University of California. This complete index has been 
published in earlier installments of the tables and is now available in booklet form at a 
cost of 50 cents per copy from The Petroleum Engineer, P. O. Box 1589, Dallas, Texas. 
Complete sets of the tables from the first installment to the present are also available in 
conjunction with subscriptions at the rate of $3.00 a year, or $4.00 for two years. 
General field classification numbers are as follows: 


Nos. P000-P399—General 

Nos. P400-P-499—Drilling 

Nos. P500-P599—Production 

Nos. P600-P699—Transportation and storage (includes pipe line) 
Nos. P700-P799—Refining, including 


Nos. P770-P799—Natural Gasoline, which may be classified in a separate 
division as shown here if of special interest to the user 
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INDEX TO TABLES* 


Title of Table Index No. Page Issue 
Properties of round welded carbon steel 
tubes (sheet 1) P 094.113.1 103 July 
Properties of round welded carbon steel 
tubes (sheet 2) P 094,113.1 141 Aug. 
Hydrocarbon fluid densities P 213.100.1 147 Aug. | 
Fuel consumption chart—gas, gasoline, and butane P 422.344. 105 July | 
Vapor pressures versus temperatures for motor and | 
natural gasolines P 640.1 107. July | 
Expansion of air-vapor mixtures in atmospheric 
storage tanks P 640.13 101 July 
Pressures of air-vapor mixtures in pressure containers P 640.14 143 = Aug. 
Breathing loss from cone roof tanks with conserva- 
tion vents P 640.141. 139 = Aug. 
Pressure extensions—orifice meter 
calculations (sheet 21-A) P 683.32 113 July 
Pressure extensions—orifice meter 
calculations (sheet 21-B) P 683.32 145 Aug. 
Vaporization equilibrium constants for normal 
pentane _ P 771.214.750. 109 = July 
Vaporization equilibrium constants for isopentane — P 771.214.755. 111 July 
Vaporization equilibrium constants for normal 
hexane P 771.214.760. 137 = Aug. 
Vaporization equilibrium constants for normal 
heptane P 771.214.765. 149 Aug. 


*This index wil! be revised monthly. The index for installments 1-12, inclusive, will be found in the May, 1938, issue ; 
13-24, inclusive, in the June, 1939, issue; 25-36, inclusive, in the June, 1940, issue ; 37-48, inclusive, in the June, 1941, 
issue ; 48-60, inclusive, in the June, 1942, issue, and 61-72, inclusive, in the June, 1943, issue. 





INDEX TO ADVERTISERS IN TABLES 


Page Issue Backing Table No. 

Bantam Bearings Corporation (sheet t) 104 July P 094.113.1 | 
Bantam Bearings Corporation 150 Aug. P 771.214.765. | 
Brown Fintube Co., The _ 110 July P 771.214.750. 
Brown Fintube Co., The (sheet 2) 142 Aug. P 094.113.1 | 
Crane Co. ssinauaach: July P 771.214.755. | 
Chapman Valve Manufacturing Co. (sheet 21-B) 146 Aug. P 683.32 
Diamond Chain & Mfg. Co. 144 Aug. P 640.14 | 
Hazard Wire Rope Division of American Chain and | 

Cable Co., Inc. ee ia 106 July P 422.344. 
Hazard Wire Rope Division of American Chain and | 

Cable Co., Inc. 140 Aug. P 640.141. 
Hyatt Bearings Division, General Motors Sales Cor- 

poration (sheet 21-A) 114 July P 683.32 
Hyatt Bearings Division, General Motors Sales Cor- 

poration 138 Aug. P 771.214.760. 
Maxim Silencer Company 108 July P 640.1 
Twin Disc Clutch Company 148 Aug. P 213.100.1 
Whitney Chain and Manufacturing Company 102 July P 640.13 | 
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HYATT HAS THE ANSWERS 





TO ALL YOUR 


U-YS U-YM BU-Z BU-L 


... With 9 Different Types of Hy-Load Bearings. 


In light and medium series, narrow and wide widths. 


RADIAL BEARING 
| PROBLEMS 


Made to American Standards Association boundary 
dimensions — and to Hyatt standards of quality. The 
check list below shows how Hyatt Hy-Loads can solve 


radial bearing problems for you. For further informa- 
tion, write for Bulletin 541A. 


A-TS For shafts of fixed location, carrying torsional 
and radial loads only. 


R-TS Same as above, but with one flange on the inner race. 


R-YS Where bearing is required to take light or inter- 
mittent thrust loads and locate the shaft in one direction. 
Has flange on inner and outer race. 


U-TS Where application has no provision to retain the 
outer race endwise, or where bearing must be assembled 
as a unit. 


U-TM For additional capacity on slow speed applica- 
tions. Similar to U-TS, but separator is omitted to allow 


maximum number of rollers. 


U-YS When bearing must be assembled as a complete 
unit, and sustain light thrust or locate shaft in one 
direction. 


U-YM For additional capacity on slew speed applica- 
tions. Similar to U-YS, but separator is omitted to allow 
maximum number of rollers. 


BU-Z Where mounting conditions require that the 
roller and inner race assembly be kept with the shaft. 


BU-L Where bearing must also locate the shaft or 
sustain light thrust loads in one direction. 


Clip This Ad for Your Bearing Information File 


HYATT ROLLER BEARINGS 


HYATT BEARINGS DIVISION « 
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BREATHING LOSS FROM CONE ROOF TANKS WITH CONSERVATION VENTS 








OUTAGE OR DISTANCE FROM TOP OF TANK 
SHELL TO LIQUID SURFACE - FT. 


© s/ 2 


— |—> | >| > | > | > | > | > | > 














VAPOR PRESSURE OF STORED PRODUCT AT TANK LIQUID TEMPERATURE 


drrows show direction through chart only. 


The above chart provides a simple and direct means for estimating the 
average rate of breathing loss from a light colored storage tank having a 
fixed steel roof equipped with conservation vent valves, The rate of loss 
indicated by the chart varies with the vapor pressure of the stored liquid, 
the volume of the vapor space and the size of the tank. Several oil com- 
panies have developed methods for estimating breathing losses based on 
the results of extensive evaporation tests. The curves in the above chart 
were plotted from data secured by averaging results calculated by the 
estimating methods of three oil companies and one tank manufacturer. 

Example: Determine the rate of breathing loss from an 80,000-bbl. 

| cone roof storage tank under the following storage conditions: tank di- 








‘R-V.P. motor gasoline at a liquid temperature of 60°F. is 5.2 Ib. per 


RATE OF BREATHING LOSS IN GALLONS PER SQ. FT. OF LIQUID SURFACE AREA PER YEAR 


Chart by Chicago Bridge and Iron Company, 1942. 


sq. ft.; 


mensions, 120 ft. diam. x 40 ft.; area of liquid surface, 11,300 
. average liquid temperature, | 


product stored, 10 Ib. R.V.P. gasoline; 
60°F., and average outage, 20 ft. 
Referring first to Table P 640.1 the true vapor pressure of a 10-lb. 


s@. in. abs. 

Enter the chart above from the left at 5.2 lb., and move horizontally 
to 20 ft. outage, then downward to 120 ft. tank diameter, and then hori- 
zontally to the right. The rate of breathing loss is found to be 6.2 gal. 
per sq. ft. of liquid surface area per year. | 

Total breathing loss 11,300 x 6.2 70,000 gal. per year. | 
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Our congratulations to American Locomotive for this inspiring message. Our 
thanks to you for including Hazard Wire Rope Division among those who helped 
build the “tank-killer.” ¢ In your list of 445 manufacturers we found 136 who 
use Hazard Wire Rope in their product, in their plants, or both. e Such inter- 
change of industrial products, such mutual help in times of difficulty, will help win 
the war, will help win the peace, as it has done from our country’s earliest years. 


HAZARD WIRE ROPE DIVISION © Wilkes-Barre, Pa., Chicago, Pittsburgh, 
Fort Worth, Houston, Wichita, San Francisco, Denver, Los Angeles 


Distributors in all important oil field centers 
AMERICAN CHAIN & CABLE COMPANY, INC. © BRIDGEPORT, CONNECTICUT 


Hazard LAY-SET ROTARY LINES 
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Using BROWN’S resistance-welded, integrally-bonded 
construction... They increase the heat transferring capacity 
of certain heat exchangers by a full 50% 


@ Brown Fintubes with their exclusive, resistance- 
welded integrally-bonded construction assure 
high thermal efficiency and trouble-free operation 
—And, of even greater importance, enables one 
lineal foot of Brown Fintube to provide the heat 
transfer capacity of from 4 to 10 lineal feet of 
plain bare tubing. Consequently, a fewer num- 
ber, or shorter, Brown Fintubes are needed for 
a given heat transfer service than if plain bare 
tubes were used, resulting in very substantial 
saving in heat exchanger shell sizes—weights— 
pressure drops . . . and manu- 
facturing, shipping, installation 
and maintenance costs. 

Now, Brown Engineers have 
developed ‘“‘cut and twisted” fin- 






produce greater turbulency in the shell side 
commodity than straight untwisted fintubes, 
resulting in increased thermal efficiencies ranging 
up to 50% in Sectional Hairpin Exchangers, with 
still further savings in shell size, weight, shipping 
and manufacturing costs, etc. 

Brown “longitudinal” and “cut and twisted” 
Fintubes are available in 6 standard—and many 
special types—of Brown Fintube Heat Exchangers 
—one or another of which will meet practically 
every requirement for effecting heat transfers 
between liquids and gases, or 
other commodities having un- 
equal transfer co-efficients . . . 
Also in exchangers built by a 
considerable number of other 





: Fin 

tubes—secured by taking standard Brown Intesrally, Bor ndeprown concerns who regularly employ 
ee . . ” Oo: . re u —inex- : 

longitudinal” fintubes,— cutting wurube Heat ye e eet 4 Brown Fintubes as the heat 


the fins transversely at desired 
intervals, and twisting the ends. 
These “cut and twisted” fintubes 


anufactur 
Ve ide V 


e 
ngers ma 
chs ers—an 


transfer medium in their ex- 
changers. Let us quote on your 


; i ar or fj ; 
\ Satire eevee requirements. 
cooling require IT 


«uz BROWN FINTUBE .. 


125 FILBERT STREET e visa OHIO 

















142 





THE PETROLEUM ENGINEER, August, 





1943 








THE PETROLEUM ENGINEER’s CONTINUOUS TABLES 





P 640.14 





PRESSURES OF AIR-VAPOR MIXTURES IN PRESSURE CONTAINERS 








VAPOR PRESSURE OF LIQUID AT NIGHT LIQUID SURFACE TEMPERATURE 
LBS. PER SQ. IN. ABSOLUTE 





s 





MAXIMUM VAPOR SPACE PRESSURE—LBS. PER SQ. IN. GA!IIGE 


0.6 
0.4 
0.2 


0 


Arrows on the chart do not correspond to example, but show directions —Chart by Chicago Bridge and lron Company, 1942. 


through chart 


NOTE: This chart is for finding the storage pressure required to_prevent 
breathing loss from products of relatively low volatility. Example: Find the 
storage pressure required to prevent breathing loss from a 10-lb. R.V.P. motor 
gasoline under the following conditions: Daily vapor space temperature vari- 
ation, 50°F.; day liquid surface temperature, 80°F.; and night liquid surface 


temperature, 70°F. From table P 640.1 vapor pressure at 80°F. is 7.6 lb. per 
sq. in. and at 70°F. 1s 6.3 Ib. per sq. in. abs. The difference or increase in 
vapor pressure is 1.3 Ib. per sq. in. abs. Enter the above chart on the left at 
6.3 lb., move across to 50°F. temperature variation, then down to vapor 
pressure increase of 1.3 lb., then across to the required storage pressure of 
2.12 Ib. per sq. in. ga. 
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Using BROWN’S resistance-welded, integrally-bonded 
construction... They increase the heat transferring capacity 
of certain heat exchangers by a full 50% 
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@ Brown Fintubes with their exclusive, resistance- 
welded integrally-bonded construction assure 
high thermal efficiency and trouble-free operation 
—And, of even greater importance, enables one 
lineal foot of Brown Fintube to provide the heat 
transfer capacity of from 4 to 10 lineal feet of 
plain bare tubing. Consequently, a fewer num- 
ber, or shorter, Brown Fintubes are needed for 
a given heat transfer service than if plain bare 
tubes were used, resulting in very substantial 
saving in heat exchanger shell sizes—weights— 
pressure drops . . . and manu- 
facturing, shipping, installation 
and maintenance costs. 

Now, Brown Engineers have 
developed “cut and twisted” fin- 
tubes—secured by taking standard 
“longitudinal” fintubes,— cutting 
the fins transversely at desired 
intervals, and twisting the ends. 
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produce greater turbulency in the shell side 
commodity than straight untwisted fintubes, 
resulting in increased thermal efficiencies ranging 
up to 50% in Sectional Hairpin Exchangers, with 
still further savings in shell size, weight, shipping 
and manufacturing costs, etc. 

Brown “longitudinal” and “cut and twisted” 
Fintubes are available in 6 standard—and many 
special types—of Brown Fintube Heat Exchangers 
—one or another of which will meet practically 
every requirement for effecting heat transfers 

between liquids and gases, or 
other commodities having un- 
equal transfer co-efficients . . . 
Also in exchangers built by a 
considerable number of other 
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Arrows on the chart do not correspond to example, but show directions —Chart by Chicago Bridge and lron Company, 1942. 


through chart 


NOTE: This chart is for finding the storage pressure required to prevent 
breathing loss from products of relatively low volatility. Example: Find the 
storage pressure required to prevent breathing loss from a 10-lb. R.V.P. motor 
gasoline under the following conditions: Daily vapor space temperature vari- 
ation, 50°F.; day liquid surface temperature, 80°F.; and night liquid surface 


temperature, 70°F. From table P 640.1 vapor pressure at 80°F. is 7.6 Ib. per 
sq. in. and at 70°F. is 6.3 lb. per sq. in. abs. The difference or increase in 
vapor pressure is 1.3 lb. per sq. in. abs. Enter the above chart on the left at 
6.3 lb., move across to 50°F. temperature variation, then down to vapor 
pressure increase of 1.3 lb., then across to the required storage pressure of 
2.12 Ib. per sq. in. ga. 
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One of ZIl Westinghouse Motors 
driving oil field pumps. No. 472 
Ciamond Roller Chain from 13-tooth 
to 105-tooth sprockets. Installation 
by Pacific Gear and Tool Works. 


211 ROLLER CHAIN MOTOR DRIVES 
REPLACE GAS ENGINE DRIVES 


To Release Fuel Gas for 
Industrial and War Purposes 


To release fuel gas so badly needed for industrial and 
war purposes in southern California, a large oil pro- 
ducing company has replaced 211 gas engines with 
electric motors for continuous pumping operation, all 
equipped with roller chain drives. 


Diamond Roller Chains are particularly suited for 
these high-ratio short-center drives because they per- 
mit no slipping, insure the exact speed ratio desired 
and require little or no maintenance or replacement 
service. Gripping at a multiple number of teeth there 
is no difficulty because of the great variance between 
the small wheel or driver and the large wheel. Great 
strength for weight and size,—reliability and long life 
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contribute added advantages offered only by such drives. 


The changeover to motor drives not only releases 
gas formerly consumed for this pumping service but is 
said to effect considerable economy of operation with 
less supervision and servicing. 


Diamond Drives can perform equally well for you— 
and meet most all power transfer requirements in 
capacities from a fraction of a horsepower to 1500, 
and for very low speeds up to 4500 r.p.m. Engineering 
recommendations are 
yours for the asking... 
DIAMOND CHAIN & 
MFG. CO., 441 Kentucky 
Avenue, Indianapolis, 
Indiana. Tulsa Office: 
2238 Terwilleger Blvd. 
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PRESSURE EXTENSIONS—ORIFICE METER CALCULATIONS 


Static Press. 
2200-2295 lb. 

















inches of water respectively. 





usually 


available in district offices. 


Absolute pressures are based on atmospheric pressure of 15 Ib. 


Table has been condensed to serve field men in approximating meter readings, 
xe obtained from pressure extension books, 


intermediate 


readings for 


accurate 


me: 


S st Statice pressure, Ib. per sq. in., ga. 
= E= 2200 | 2205 | 2210 | 2215 | 2220 | 2225 | 2230 | 2235 | 2240 | 2245 2260 | 2265 P | 2275 | 2280 | 2285 | 2290 | | 2905 
2 66.54 66.63 66.70 66.77 66.85) 66.92) 66.99) 67.07) 67.15 67 ‘ .36 67.45 67.52| 67. .66| 67.74 67.82) 67 -89| 67 .96 
1 94.12) 94.24 94.34) 94.44 94.56) 94.66) 94. 94.86) 94.98) 95. 5.28) 95.40) 95.50) 95. .70| 95.82) 95.92) 96.02) 96.12 
6 115.2 |115.4 (115.5 |115.6 |115.8 [115.9 |116.0 |116.2 {116.3 |116. .7 1116.8 (116.9 |117. -2 {117.3 (117.5 1117.6 {117.7 
8 133.1 |133.3 |133.4 |133.5 |133.7 |133.8 |133.¢ |134.1 1134.3 |134. .7 |134.9 |135.0 |135. .3 {135. 135.6 1135.8 1135.9 
10 148.8 (148.9 149.2 |149.3 |149.5 |149.7 |149. 149.9 (150.2 |150. .6 150.8 (150. 151. 3/151. 151.6 (151.8 151.9 
12 163.0 163.2 163.4 163.6 (163.8 |163.9 |164.1 |164.3 |164.5 |164.7 8 5.0 |165.2 |165 165 .8 (165. 166.1 (166.3 (166.5 
14 176.1 |176.3 |176.5 (176.7 (176.9 |177.1 (177.3 |177.5 |177.7 |177.9 a .3 1178.5 (178 178 9.1 |179 179.5 |179.6 |179.8 
16 188.2 188.5 |188.7 |188.9 |189.1 |189.3 |189.5 |189.7 |189.9 |190.2 4 | .6 |190.8 191 191 .4 191 191.8 |192.0 \|192.2 
18 199.7 199.9 200.1 |200.4 (200.6 |200.8 (201.0 (201.2 |201.5 |201.7 9 2.1 |202.4 |202 202. 3.0 |203 203.5 |203.7 \203 .9 
20 (210.5 210.7 |210.9 |211.2 |211.4 |211.7 |211.9 |212.1 |212.4 |212.6 2.8 3.0 '213.3 213 213. .9 (214 214.5 |214.7 |214.9 
21 215.6 215.9 |216.1 216.4 216.6 216.9 .1 |217.3 |217.6 |217.8 . .3 218.6 (218. 219 9.2 |219 219.8 |219.9 |220.2 
22 (220.7 |220.9 '221.2 |221.5 |221.7 |221.9 .2 |222.4 |222.7 |222.9 3.2 3.4 |223.7 |223. 224 .4 |224 |224.9 |225.2 \225.4 
23 (225.7 |225.9 226.2 |226.5 |226.8 |226.9 .2 |227.5 |227.8 |228.0 BS .5 |228.8 |229.0 |229. .5 |229 230.0 |230.3 |230.5 
24 230.5 230.8 (231.1 231.3 |231.7 |231.9 .1 |232.4 |232.7 |232.9 1 3.4 |233.7 |233. 234 .4 \234 234.9 |235.2 |235.4 
25 235.2 235.6 235.9 (236.1 |236.4 |236.7 .9 |237.2 |237.5 |237.7 9 .2 |238.5 |238. 239 .3 |239 239.8 '240.1 |240.3 
26 (239.9 240.3 240.5 240.8 '241.1 241.3 (241.6 \241.8 |242.2 |242.2 me 243.2 (243 |243 .7 3.9 |244 244.5 |244.8 (245.1 
27 (244.5 244.8 245.1 (245.4 |245.7 |245.9 |246.2 |246.4 (246.7 (247.0 | \247.8 |248.1 |248.4 -6 (248.9 |249.2 |249.5 |249.7 
28 249.0 249.4 249.6 (249.9 |250.2 (250.5 |250.7 |250.9 (251.3 (251.6 8& 252.4 |252 252.9 2.3 |253. 253.8 (254.1 |254.3 
29 =(253.4 (253.7 244.0 254 3 (254.6 (254.9 (255.1 (255.4 |255.7 |256.0 7 | 256.9 |257 257 .4 .@ (257. 258.3 (258.5 |258.8 
30 «(257.7 258.1 258.4 258.6 258.9 259.2 (259.5 |259.8 |260.1 |260.4 7 261.3 |261. 261.8 -1 |262. 262.7 |262.9 |263.2 
31 262.0 262.4 262.6 262.9 (263.3 (263.5 |263.8 |264.1 |264.4 |264.7 9 265.6 (265. 266.2 |: .4 |266. 267.0 |267.3 |267.6 
32 (266.2 |266.6 266.8 267.1 |267.5 267.7 |268.0 |268.3 |268.7 |268.9 “2 /269.8 270 270.4 | 08 teens 271.6 |271.6 |271.9 
33 1270.4 |270.7 |270.9 |271.3 |271.6 |271.9 |272.2 \272.5 |272.8 273. 1 4 274.0 (274 274.6 |: 9 275. 275.5 |275.8 |276.1 
34 (274.4 |274.8 |275.0 |275.3 |275.7 |275.9 |276.3 |276.6 |276.9 |277.2 mm) \278.1 |278. 278.7 9.0 |279. 279.7 |279.9 |280.2 
35 (278.4 278.8 (279.1 279.4 |279.7 |280.0 |280.3 |280.6 280.9 |281.2 5 j}282.2 |282.5 |282.8 3.1 283 283.7 |284.0 |284.3 
36 «| 282.4 (282.7 (283.0 |283.3 |283.7 283.9 |284.3 |284.6 |284. 285.2 5 286.2 (286.5 |286.8 .1 |287.5 |287.8 (288.1 |288.4 
37, —- (286.3 |286.6 286.9 |287.2 |287.6 |287.9 |288.2 |288.5 |288.9 |289.2 5 | 290.2 |290.5 |290.8 .1 |291.4 |291.7 |292.0 |292.3 
38 (290.1 |290.4 |290.8 (291.1 |291.4 |291.7 |292.1 |292.4 |292. 293.0 3 294.0 |294.3 |294.6 .9 |295.3 |295.6 |295.9 |296.2 
39 293.9 (294.3 |294.6 |294.9 (295.3 |295.6 |295.9 |296.2 |296 296.9 ie oo | 297.9 |298.2 |298.5 .8 |299.2 |299.5 |299.8 |300.1 
40 (|(297.7 |298.0 |'298.4 |298.7 |299.0 |299.4 |299.7 |299.9 |300. 300.7 .0 301.7 |302. 302.3 2.7 303.0 |393.3 |303.7 |303.9 
41 301.3 (301.7 302.0 |302.3 (302.7 (303.1 303.4 |303.7 |304.1 |304.4 an 305.4 |305. 306.1 .4 |306.8 |307.1 |307.4 |307.7 
42 304.9 |305.4 305.7 |306.3 306.4 |306.7 (307.1 |307.4 (307. 308.1 415 309.1 |309.5 |309.8 -1 |310.5 |310.8 |311.2 (311.5 
43 308.6 (308.9 |309.3 |309.6 |310.0 (310.3 |210.7 1310.9 311.4 1311.7 .0 | 312.8 (313.1 |313.4 3.8 (314.1 (314.5 |314.8 |315.1 
44 312.1 312.5 (312.9 |313.2 (313.6 \313.9 (314.3 (314.6 (315.0 (315.3 |315.7 316.4 (316. 317-1 .4 (317.8 (318.1 (318.5 |318.8 
45 315.7 |316.1 |316.4 316.8 [317.2 |317.5 |317.8 |318.2 |318. 318.9 9.2 319.9 |320.3 320.6 -9 |321.4 |321.7 |322.1 |322.4 
46 (319.2 |319.6 (319.9 |320.2 (320.7 (320.9 (321.3 .7 \322 322 2.8 |2 323.5 |323.8 |324.2 -5 |324.9 |325.3 (325.6 |325.9 
47 (322.6 (323.1 (323.4 |323.7 |324.2 |324.5 |324.8 .2 |325 325 3 |e 327.0 |327 327.7 .1 |328.5 |328.8 (329.2 |329.5 
48 (326.0 |326.4 |326.8 |327.1 (327.6 (327.9 |328.2 .6 329 329 9.7 | 330.5 (330 |331 a .5 |331.9 |332.3 (332.6 |332.9 
49 (329.4 |329.8 |330.2 [330.5 |330.9 |331.3 [331.7 | .0 |332 |332 ot i 333.9 (334 334.6 .9 |335.4 \335.7 |336.1 |336.4 
50 |332.8 |333.2 |333.5 |333.9 |334.3 |334.7 '335.0 .4 (335 \336 5 i 337.3 |3¢ 37 337.9 [4 |338.8 (339.1 1339.5 339.8 
51 336.1 (336.5 336.8 |337.2 |337.6 |337.9 |338.3 (338.7 |339 1339 .& 340.6 (340. 341. .7 |342 342.5 lees .8 |343.2 
52 (339.3 (339.8 |340.1 (340.5 |340.9 341.3 |341.7 |342.0 |342 \342. 2 | 343.9 |344.3 |344. 5.0 345. 345.8 |346.2 |346.6 
53 |342.6 |343.0 343.4 (343.8 (344.2 (344.6 |344.9 345.3 (345 346 5 347.3 |347. 347. .3 \348. 349.1 |349.5 |349.9 
54 |345.8 |346.2 |346.6 |346.9 347.4 [347.8 (348.1 |348.5 |348.9 |349. a 350.5 |350.9 |351. .6 (342. 352.4 |352.8 |353.1 
55 348.9 (349.4 349.8 (350.2 350.6 (350.9 (351.4 (351.7 |352. 352. 9 353.7 (354. 354. .9 (355 355.7 |356.0 |356.4 
56 (352.1 (352.6 .9 |353.3 |353.8 |354.2 (354. 354.9 (355 1355.7 or 356.9 |357. 357. .1 |358 358.9 359.3 |359.6 
57 (355.3 |355.8 1 |356.5 |356.9 |357.3 |357 358.1 |358 358.9 9.3 |: 360.1 (360. 360. .3 \361. 362.1 (362.5 (362.9 
58 358.4 |358.9 2 359.6 |360.1 (360.5 360. 361.2 (361 362.1 2.4 |e 363.3 (363. 364. -4 (364.9 (365.3 (365.6 366.0 
59 =|361.5 (361.9 3 (362.7 (363.2 363.5 363 364.3 (364 1365.2 5.5 366.4 (366. 367 .5 |367 368.4 |368.8 (369.1 
60 (364.5 |364.9 4 365.8 (366.2 366.6 367 367.4 |367 368.2 8.6 359.5 (369. 370. .6 (371 371.5 |371.9 |372.3 
61 367.5 |368.0 |368.4 368.8 (369.3 (369.7 |370 370.4 |370 371.3 7 | je 372 .5 1372 373. 3.7 \374. 374.6 |374.9 |375.3 
32. «(370.6 1371.0 |371.4 [371.8 (372.3 |372.7 |373 373.5 |373 374.3 rE . eo 375.6 a5 376. .8 (377. 377.6 |378.0 \378.4 
63 (373.5 |373 .9 \374.4 |374.8 (375.3 (375.7 |376 376.5 |376 1377.3 a 378.6 (378. 379. .8 (380. 380.7 (381.1 |381.5 
64 (376.5 |376.9 |'377.4 |377.8 (378.2 378.6 |379 379.4 |379 380.3 > ar |381 .6 \382. 382 y 2.8 383. 383.7 |384.1 |384.5 
65 (379.4 |379.9 380.3 |380.7 (381.2 (381.6 [381 382.4 (382 383.3 7 ie |384.6 (384. 385 .8 386. 386.7 387.1 |387.5 
66 (382.3 |382.8 |383.2 |383.6 384.1 |384.5 |384.9 |385.3 |385. 386.2 .6 |387.0 |387.5 |387. 388. .7 |389 389.6 390.0 |390.4 
67 |385.2 |385.7 |386.1 |386.5 |386.9 |387.4 |387 |388.2 (388.7 |389.1 9.5 |389.9 390.4 |390. 391. .7 |392 392.6 |392.9 |393.4 
68 (388.1 |388.6 (388.9 (389.4 |389.9 |390.3 (390 391.1 |391.6 |392.0 2.4 |392.8 |393.3 |393. 394. .6 (395 (395.5 |395.9 1396.3 
69 (390.9 |391.4 (391.8 |392.3 |392.8 |393.2 [393 394.0 (394.5 (394.9 |395.3 (395.7 |396.2 396. 397. .5 |397 398.4 (398.8 |399.2 
70 =|393.8 |\394.3 |394.7 |395.1 |395.6 |396.0 396 396.8 (397.3 |397.8 ¢ 2 |e .6 |399.1 (399. 399. .4 400 |401 .3 |401.7 |402.1 
71 396.5 (397.0 397.5 |397.9 398.4 (398.8 |399.2 399.6 400.2 |400.6 9 .4 401.9 |402.3 402 3.2 403. 404.1 404.5 |404.9 
72 = (399.3 |399.8 |400.2 |400.7 |401.2 |401.6 (402.0 402.4 402.9 403.4 3.8 .2 |404.7 |405.2 405 .0 |406.5 |406.9 |407.4 |407.8 
73 (402.1 |402.6 |403.0 |403.4 |403.9 |404.4 404.8 (405.2 |405.7 |406.2 | .6 .0 |407.5 |407.9 |408 .8 |409.3 |409.8 |410.2 |410.6 
74 (404.8 |405.3 |405.8 |406.2 |406.7 |407.1 |407.6 |407.9 408.5 |408.9 9.4 | .8 1410.3 |410.7 /411 .6 (412. 412.6 |412.9 |413.4 
75 (407.5 |408.1 |408.5 |408.9 |409.4 |409.9 |410.3 410.7 |411.3 |411.7 i 2.6 413.1 (413.5 (413 4 (414.9 (415.3 (415.8 (416.2 
76 =|410.3 |410.8 |411.2 |411.7 (412.2 (412.6 (413.1 |413.5 (414.0 [414.5 .9 |415.3 |415.8 |416.3 |416.7 .2 |417.7 |418.1 |418.6 |418.9} 
77 +|412.9 |413.5 (413.9 |414.4 |414.9 [415.3 [415.8 |416.2 |416.7 |417.2 .6 | .O |418.6 (419.0 [419.4 -9 |420.4 (420.8 (421.3 421.74 
- 78 |410.6 |416.2 |416.6 |417.0 |417.6 |418.0 (418.5 |418.9 (419.4 (419.9 3 | .8 421.3 |421.7 (422.2 .6 (423.1 |423.6 (424.0 |424.5 
79 |418.3 1418.8 419.2 |419.7 |420.2 |420.7 |421.1 |421.6 |422.1 |422.5 2.9 |423.4 (423.9 (424.4 424.8 .3 |425.8 |426.3 |426.7 427.24 
80 |420.9 421.4 (421.9 422.3 (422.9 (423.3 (423.8 |424.2 424.8 |425.2 5.6 .1 (426.6 '427.1 (427.5 .9 |428.5 |428.9 |429.4 /429.8 | 
82 |426.1 |426.7 |427.1 |427.6 |428.1 |428.6 429.0 429.5 430.0 |430. 9 431.9 |432 432.8 .3 433.8 |434.3 (434.7 1435.24 
84 (431.3 |431.9 (432.3 (432.8 (433.3 (433.8 |434.2 434.7 (435.2 (435. .2 437.2 |437 1438.1 .5 439.1 '439.6 (440.0 |440.5 
86 /436.4 |436.9 |434.5 |437.9 438.5 438.9 439.4 439.9 440.4 |440.¢ 3 442.4 |442 443.3 .8 444.3 |444.8 (445.2 (445.7 
88 /441.5 |442.0 |442.5 |442.9 |443.5 (444.0 444.5 444.9 445.5 445.5 4 447.5 447 448.4 .9 |449.4 |449.9 (450.4 450.9 
90 |446.5 1447 .0 1447 .5 1447.9 |448.5 (449.0 (449.5 449.9 (450.5 (451 5 452.5 (453 453.5 3.9 454.5 (454.9 455.5 455.9 
| | | | { 
92 |451.4 |451.9 }452.5 1452.9 1453.5 |453.9 |454.5 |454.9 |455.5 456. 5 457.5 |458 458.5 .9 459.6 460.0 460.5 460.9 
94 |456.2 |456.8 [457.3 1457.8 [458.4 |458.9 |459.4 |459.8 [460.4 |460. 4 462.5 |462 1463.4 3.9 464.5 |464.9 '465.5 (465.9 
96 |461.1 |461.7 |462.2 |462.7 |463.2 463.7 |464.2 464.7 |465.3 465. 3 467.4 |467 468.3 .8 (469.4 469.9 470.4 470.9 
O8 146: 5.8 |466.4 |466.9 |467.4 468.0 468.5 469.0 469.5 470.0 |470 a 472.2 |472. 473.2 3.7 |474.3 |474.8 (475.3 |475.7 
100 as 6 _— an -7 |472.2 \472.8 |473.3 |473 474.3 474.9 (475. 9 477.0 |477. 478.0 5 |479.1 |479.6 |480.1 480.6 
NOTE: Values given in body of table are products of the square roots ic and differential pressures in Ib. per sq. in., abs., and 


isurements may 
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TOUGHEST SEAT 


in any Smali Valve 












Nothing hurts the seat of this small forged 
steel gate valve. For Chapman makes the 
List 960 with tougher seats (and plugs, too) 
that outlast the corresponding parts of any 
similar type of valve. And if your service is 
extra-tough, you can get List 960 with seats 
and plugs superhardened by an exclusive 
Chapman process. So you can be sure you 
won't be continually needled by the usual 
small-valve repairs, replacements, and all 
the troubles they cause. 

Chapman has also designed List 960 for 
easy, positive operation... with quick- 
acting threads that won't stick or strip. And 
the valve can be repacked under full pres- 
sure. A full range of sizes, from ! "to 2!.", 
covers all your requirements on small field 
and refinery lines. Standardize on List 960, 
and you'll be sitting pretty for the duration. 


The CHAPMAN VALVE MFG. CO. 


INDIAN ORCHARD, MASS, 


CHAPMAN List 960 


... THE SMALL STEEL GATE VALVE WITH SEATS AND 
PLUGS THAT STAND ANY SERVICE LONGER 
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HYDROCARBON FLUID DENSITIES 





DENSITY GRAMS PER CC. 


200 300 400 


TEMPERATURE °F 











—Chart by George Granger Brown, University of Michigan. 


UID DENSITIES 
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Right now, we must use, to its highest effi- 
ciency, the equipment we have... keep it 
working at its best by careful attention to 
every service need . . . lubrication, adjustment 
of clutches, replacement of worn out parts 
where necessary. But while you’re putting 
in your “‘best licks’’ now, think of the better 
rigs you'll be able to buy when the war is over. 
First : internal combustion en- 

gines will be more efficient; will £5 
give you more power per pound 
of engine. 


Second: with Twin Disc Tor- 
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que Converters (Lysholm-Smith type) built in 
as original equipment, you will be able to drill 
more feet, in less time, at a lower cost. There 
will be less wear and tear on your equipment 
because the Torque Converter, in addition to 
giving you the necessary torque multiplication 
to lift heavier loads easier, will cushion out the 


cyclic variations of the engine... prevent the 


The ideal rig of the future will | transmission of shock 
be powered with an internal 
combustionengineforeconomy 
and portability; equipped with 
a Twin Disc Torque Converter 
for maximum performance and 


loads to wire ropes or 
cables. Twin DISC 
your equipment manufacturer CLUTCH COMPANY, 
about this at your first oppor- ° ° ° 

tunity. Racine, Wisconsin. 


assured long life. Talk with 


Twila(bisc 


CLUTCHES Nt DRIVES 
VY 
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VAPORIZATION EQUILIBRIUM CONSTANTS FOR NORMAL HEPTANE 





TTTTTT 4-4 


++ oe Hee 


there 
toe eee 
tote enee 


totes ees 


NORMAL HEPTANE 
VAPORIZATION EQUILIBRIUM 


CONSTANTS 


+ 
store 


+$eese 


tottt+ 
+++ 
tert 


site 
| 


+++-+ 
| } 


TTTTT 
} 


+t te+ 


rte etre 
tthe pepe 


Hijii 


tthe ree 
ret 


teeeeet 
f '] 


+444 
aa 


+ 





TEMPERATURE °F 


Chart by George Granger Brown, University of Michigan. 
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WITH TORRINGTON — BANTAM 






























a 
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Car and Foundry Company, these cars employ 
Needle Bearings Type NCS on the axles, as shown 
in drawing. Efficient service is contributed by the 


low friction coefficient, high load capacity and 
effective lubrication method of these bearings. 





FARM PLANTING is made easier by this heavy- 
duty “Rototiller” which prepares seed beds 
all ready for planting in a single operation. 
Needle Rollers Type LN are assembled into 
economical, high-capacity anti-friction bear- 
ings on both ends of the connecting rods and 
on the wheels of this progressively designed 
unit. The rollers at the wrist pin end are 
projected beyond the connecting rod in such 
a way that they are constantly lubricated by 
a fog of oil from the crankcase. At the lower 
end, oil catches are used. 
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25 TONS OF CHARGE are carried by buggies like this 
one, to feed the steel furnaces at the Kaiser plant 
on the West Coast. Constructed by the American 


DRILL PRESS OPERATION was obtained in this 
Black & Decker portable drill through the 
development of a radial arm attachment to 
speed production in an airplane factory. 
Compact arm design and flexibility over a 
wide radius of operation are combined with 
anti-friction performance through the use of 
NCS Needle Bearings—a typical case where 
the small size and high load capacity of these 
bearings have proven important advantages. 











NO TIME FOR SHUTDOWNS in the oil industry 
and these sturdy two-cycle, gas-engine-driven 
compressors built by Clark Bros. Co. Inc., 


are designed for service 24 hours a day. 
Type NCS Bearings are used in the wrist 
pins of the scavenging pump crossheads 
where the high load capacity of these bear- 
ings assures smooth, reliable performance. A 
catalog containing complete data on our line 
of Needle Bearings will be gladly sent upon 
request. Just write for Bulletin P-104. 


NEEDLE BEARINGS FOR ALL PURPOSES, as well as 
special and standard anti-friction bearings of 
every type, are available from one source 
through the combined facilities of Bantam 
and Torrington. Here, too, is experienced 
skill to serve you in the unbiased selection or 
design of bearings to meet any requirement. 
For the utmost satisfaction in the solution of 
your bearing problems, TURN TO BANTAM 











Torrine TON Bea RINGS 


STRAIGHT ROLLER - TAPERED ROLLER - NEEDLE - BALL 
THE TORRINGTON COMPANY - BANTAM BEARINGS DIVISION 


SOUTH BEND, INDIANA 
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Treatment of Liquid-Phase Cracked 
Gasolines With Zinc Chloride’ 


+ High-grade gasoline with improved octane 
number can be obtained, experiments show 


hy VV] VW} Gerasimor, V é Glushnev, = he i ae S Y) Sbidbeo 


Mendeleev Experimental Oil Refinery, Moscow 


, investigation pertaining to the 
treatment of liquid-phase cracked 
gasolines with zinc chloride* that was 
carried out in the vapor-phase cracking 
laboratory “IGI” of the Academy of 
Science of the U. S. S. R. gave fairly 
satisfactory results. A pressure distillate 
from the Winkler-Koch cracking unit 
in the “Mendeleev” refinery was used 
in the laboratory experiments. The zinc 
chloride treatment consisted of the fol- 
lowing cycle of operations: the raw 
material (pressure distillate from the 
Winkler-Koch cracking unit) was 
washed with a weak solution of sodium 
bicarbonate*® and then pumped through 
a Foster-Wheeler type pipe still (where 
it was heated to a temperature of 225° 
C.) into the lower part of the refining 
tower charged with a catalyst precip- 
itated on particles of coke. The coke 
particles ranged between 2 and 12 mm. 
in size. The temperature of the refining 
tower was maintained at 220 to 225° 
C. After passing through a layer of the 
coke packing coated with the precipi- 
tated catalyst, the vapors of the pres- 
sure distillate from the top of the re- 
fining tower entered the bottom of the 
bubble tower. The conditions main- 
tained within the bubble tower de- 
pended upon whether the final product 
was to be high gravity gasoline or mo- 
tor fuel. Vapors from the top of the 
bubble tower passed through conden- 
sers and coolers before entering the gas 
separator from whence the condensed 
products passed to run-down tanks and 
finally into storage tanks. When it was 
intended to make high-gravity gasoline 
the temperature in the upper part of 
the bubble tower was maintained at 98 
to 100°C., and when manufacturing 
motor fuel the temperature was 165 to 
170°C. 


'Translated from the Russian oil publication Neftyanoe 
Khozyaistvo, 1940, No. 2 by A. A. Boehtlingk, Berkeley, 
California. 


“Cf. Neftyanoe Khozyaistvo, 1939, No. 6, 43-47. For 
Fnglish translation see Foreign Petroleum Technology, 
8, 351, 1940. 


“The basic commercial properties of refined gasolines 
(gum content, induction period, acidity, and octane 
rating) are independent of the caustic treatment. There- 
fore, a preliminary treatment of the pressure distillate 
from the Winklei-Koch unit with caustic or soda before 
treatment with zinc chloride is unnecessary. 
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Catalyst 

In the refinery-scale experiments per- 
taining to the refining of Winkler- 
Koch pressure distillate with zinc chlo- 
ride, coke from the Don Basin measur- 
ing 2 to 12 mm. in size was used for 
tower packing. Zinc chloride was de- 
posited on the coke by immersing the 
coke in specially constructed bunkers 
in a solution of ZnCl, of 45° Bé. for 3 
hours. The coke then was dried and 
transferred into the refining tower. The 
coke packing thus prepared and used in 
the experiments had about 10 percent 
ZnCl. (by weight) deposited on its 
surfaces. 

The raw material, which had been 
washed preliminarily with soda, had the 
following physical-chemical character- 
istics: 

Density at 20°C. 0.764 
Acidity, mg. 0.6 
Gums, mg. 3.2 
Corrosion test _ satisfactory 
Induction period 230 min. 

(without inhibitors) 
Octane number 88.4 


Characteristics of Products 

Characteristics of products obtained 
in the refinery-scale refining are as fol- 
lows: 

(a) Light gasoline. The refined 
gasoline from the gas separator entered 
a run-down tank having a capacity of 
14 cu. m., and after the unit was full 
an average sample of the gasoline was 
obtained. The following tests then were 
made on the gasoline: acidity, induc- 
tion period, doctor, corrosion, and an 
Engler distillation. Such a succession of 
control determinations permitted estab- 
lishing the degree of refining possible 
with the catalyst as dependent upon 
the amount of pressure distillate that 
passed through the tower packing for 
a definite consumption of zinc chloride; 
they established also the characteristies 
of the commercial products that could 
be made from gasolines having the 
properties of the average sample. 

The Engler distillation of the gaso- 
line showed the following: 

Initial boiling point 40°C. 
60°C. 5.5 percent 














TABLE | 
Induction period of refined light gasoline, min. 
Number of the sample Acid after washing the 
and that of run-down refined gasoline with Without inhibitor With 5 mg. @-naphthol 
tanks water 
1 0.24 155 
2 0.36 120 More than 710 min. 
3 0.12 120 
4 0.10 90 
5 0.12 75 
i) 0.18 80 
7 0.30 70 More than 800 min 
S 0.38 60 
9 0.48 60 
10 0.48 40 
a 0.54 40 
12 0.24 40 More than 450 min. 
13 0.36 40 
i4 0 36 40 
TABLE 2 
Acidity after Induction period, min. 
Sample Sample Actual gums | washing refin- 
uentber (initial) ed gasoline Without With 5 mg. 
in mg. with water inhibitor q@ -naphthol 
1 | Mixture of the first five run-down tanks 0.0 0.36 150 
2 Mixture of gasoline from nine run-down | | 
tanks.... ; eae 0.0 0.24 100 960 
3 Mixture of gasoline from 13 run-down tanks. | 0.0 0.36 50 700 
4 Light commercial gasoline from storage tank 
No. 69 during the entire operation of the 
refining unit. . ceoee 0.8" 0.36t 50 520 
*The amount of gum shown refers to a gasoline that was stabilized with @ -naphthol on the basis of 5 mg. per 100 
cc. of the product. 
tThe acidity after oxidation in the bomb was 78 mg. per 100 cc. of gasoline. 
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70°C. 11.5 percent 

80°C, 15.5 percent 

90°C. 21.0 percent 
100°C, 25.5 percent 
110°C. 31.5 percent 
120°C. 37.5 percent 
130°C, 42.0 percent 
140°C. 49.0 percent 
150°C. 54.5 percent 
160°C. 60.0 percent 
170°C. 67.0 percent 
180°C. 71.0 percent 
190°C, 75.5 percent 
200°C. 86.5 percent 
210°C. 87.5 percent 
220°C. 91.5 percent 
Endpoint 228°C. 
Residue 1.5 percent 
Losses 5.0 percent 
Yield 93.5 percent 


The physical-chemical properties of 
the samples of refined gasoline taken for 
control analyses from a number of re- 
finery run-down tanks of the zinc chlo- 
ride unit are given in Table 1. 

Table 2 summarizes the character- 
istics of the average mixtures of refined 
light gasolines from a number of run- 
down tanks. 


It may be noted from Tables 1 and 2 
that the length of the induction period 
of the gasoline without inhibitor de- 
creased with increase in the amount of 
pressure distillate passed through the 
catalyst; upon further refining, how- 
ever, the time remains constant at 40 
min. The quantity of actual gum in all 
samples is zero. The acidity of the gas- 
oline remained approximately constant 
and changed but little with the time of 
operation of the treating tower. The 
induction period of gasoline of the same 
fractional composition, although pro- 
duced in the twin-furnace cracking 
unit of Soviet construction and treated 
with fresh clay* (at a 21 percent con- 
sumption of the clay) amounted to 10 
min. with an unsatisfactory doctor test, 
which was negative in the experiments 
reported here. The octane numbers of 
gasolines obtained from the pressure 
distillates of the Winkler-Koch units 
and treated with zinc chloride were 75.5 
to 76.5, whereas the gasoline treated 
with clays had an octane number of not 
more than 72 for the same fractional 
composition. Thus, the gasolines treated 
with zinc chloride were superior to va- 
por-phase gasolines treated with clay. 
The zinc chloride unquestionably is a 
more effective catalyst than clay. The 
fractional composition of the refined 
gasolines as determined by control an- 
alyses of the gasolines in the run-down 
tanks remained constant. 


Table 3 gives the fractional composi- 
tions of the refined light gasolines com- 
posed of mixtures of gasoline from a 
number of run-down tanks. 


*The writers are now investigating the effect of such 
clays as bentonites and bauxites as carriers of zinc chlo- 
ride and other catalysts. 
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The light gasoline obtained from the 
Winkler-Koch pressure distillate in the 
refining of the distillate with zinc chlo- 
ride’ is a high-grade gasoline judging 
by its fractional composition,. octane 
number, gum content, and other physi- 
cal-chemical properties. 


(b) Motor fuel. A pressure distil- 


e amounted to 0.29 percent; the consu 
! 


catalyst was 0.19 percent when 






treatin 


7 


‘Based on the volume of pressure distillate, the con- 
sumption of ZnClz in the preparation of the light gaso- 
mption of the 


tor fuel. The 


late from the Winkler-Koch cracking 
unit was treated with ZnCl, (without 
interrupting the process) in the same 
tower following the treatment of the 
light gasoline, for the preparation of 
motor fuel. The analyses of the average 
samples of the refined motor fuel com- 
pounded from gasoline drawn from dif- 
ferent run-down tanks are given in 


Table 5. 
Data given in Tables 4 and 5 show 
































ower packing was not consume during the refining ° ° ° 
process and could be used again : that the induction period for the motor 
TABLE 3 
Yield in percent 
| 
| Mixture of gasoline | Mixture of gasoline Mixture of gasoline Commercial 
| from 5 run-down from 9 run-down from 13 run-down gasoline 
| tanks tanks tanks 
Density at 20° C 0.711 0.706 0.704 0.707 
I.B.P. °C 35 38 34 35 
Boiling upto 40°C 2.5 10 1.5 | 2.0 
50° C 7.8 9.0 8.0 5.0 
60° C 16.5 19 0 16.5 16.5 
70° C 27.0 30.0 26.0 24.5 
80° C | 36.0 40.0 36.0 35.0 
90°C. | 46.0 49.5 47.0 45.5 
100° C 56.0 590 58.0 56.5 
ne’ c.| 67.0 70.0 69.0 68 0 
120° C 78.0 79.5 79.5 77.5 
130° C SS_0 87.5 87.0 86.0 
140°C 92.0 90 0 92.0 90.0 
150° C 
Endpoint 150° ¢ 144°C 145° C 149° ( 
“ield, percent 94.5 91.5 94.0 92.0 
Residue, percent 1.0 10 1.0 1.0 
Losses, percent 4.5 7.5 0 7.0 
TABLE 4 
Actual gums Acidity after Induction period, min. 
Sample No. Run-down initial washing treated Corrosion 
tank No. in mg. gasoline with properties Without With 5 mg 
water inhibitor @-naphthol 
1 2 3.2 0.96 Satisfactory 310 
2 3 3.2 0.66 220 
3 4 2.4 0.72 280 
4 5 3.2 0.66 240 
5 6 2.4 0.6 Satisfactory 260 
6 7 2.4 0.6 Satisfactory 260 Above S00 
7 \ 2.4 0.78 Satisfactory 250 
Ss 9 2.4 0.78 Satisfactory 260 
y 10 2.4 0.72 Satisfactory 
10 11 2.4 0.84 Satisfactory 240 
11 12 2.4 0.78 Satisfactory 270 
12 13 2.4 0.79 Satisfactory 
13 14 2.4 0.72 Satisfactory 230 Above 700 
TABLE 5 
Induction period, min. 
| 
Sample Without With 5 mg. Gum, mg. Acidity Corrosion 
inhibitor a@-naphthol | properties 
Mixture from 4 run-down tanks | 290 2.4 0.84 Satisfactory 
Mixture from 8 run-down tanks | 310 2.4 1.26 Satisfactory 
Motor fuel during the entire operation of the | | i 
treating unit Paces ‘ | 250 } 620 | 3.2 0.76 Satisfactory 
| | 
TABLE 6 
| 
Fraction at °C. Mixture of gasoline from | Mixture of gasoline from Commercial gasoline 
4 run-down tanks 6 run-down tanks 
Density at 20°C... 0.761 0.775 0.763 
ere 33.0 36.5 31 
Boiling up to 40°C 3.0 2.0 
a 7.0 5.0 5.0 
i 10.0 11.5 9.5 
i. 14.0 18.0 14.0 
i ee | 21.0 21.5 21.0 
ee a 27.0 30.0 28.0 
_. § 33.0 35.5 32.0 
4 ee 68.0 70.0 71.0 
200° C.. oat 87.0 82 0 86.5 
220° C.. 
Endpoint, °C... 221 217 216 
Yield, percent. . . 95.0 93.5 98.0 
Residue, percent. | 2.0 1.0 
Losses, percent........... | 3.0 3.5 1.0 
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— Say supy % 


In These War Days 
WE’RE DRILLING ’EM IN 





Tis is more than a war of mechanical 
monsters clashing in the night... 
more than a war of production. 


It is a war for markets—your markets! 
The Axis wants your business—wants to 
destrov it once and for all. 





With so much at stake, there is no doubt 
you will want to do everything you can to | 
meet this Axis threat. Two ways are 
open: Speed production and put 10 per- 
cent of your income into WAR BONDS! 
The only answer to enemy tanks and 
planes is more American tanks and 
planes—and your regular, month-by- 
month purchases of War Bonds will help 
supply them. Buy now and keep buying. 


THE GOAL: 10% OF EVERYONE'S 
INCOME IN WAR BONDS 


When you install the Pay-Roll War 
Savings Plan (approved by organized 
labor), you not only perform a service 
for your country but for your employees. 
Simple to install, the Plan provides for 
regular purchases of War Bonds through 
voluntary pay-roll allotments. 











Write for details today! Treasury Department, 


Section R, 709 12th St. NW., Washington, D. C. 





War Savings Bonds 





The Petroleum Engineer LIFE EXTENSION SERVICE FOR OIL WELLS 


This space is a contribution to Winning the War by 
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fuel treated with zinc chloride remains 
within the requirements for commer- 
cial gasoline during the entire cycle of 
operations. Regarding the other physi- 
cal-chemical properties, they too are 
within the standards accepted for gas- 
olines treated with sulphuric acid as 
well as for those treated with caustic 
followed by stabilization with ~ -naph- 
thol. The octane number of the motor 
fuel treated with ZnCl, is higher than 
that of motor fuel treated with H,SO, 
and clays, and amounts to 73.5. The 
properties of the motor fuel treated 
with zinc chloride correspond to the 
standards of American motor fuels. 

Table 6 gives the fractional compo- 
sition of average samples of motor fuel 
for mixtures taken from a number of 
run-down tanks, as well as that of the 
standard-grade gasoline collected dur- 
ing the entire treating period. 

The fractional composition of the 
gasoline is quite satisfactory. The con- 
tent of light fractions in the motor fuel 
boiling below 100°C. fluctuated be- 
tween 32 and 35.5 percent and frac- 
tions boiling below 160°C. exceeded 
65 percent. According to the fractional 
composition, this gasoline excells exist- 
ing standards for cracked automobile 
gasoline. The presence of such a poten- 
tial of light fractions in the motor fuel 
permits increasing the yield of gasoline 
by several percent (by raising the end- 
point) without lowering its basic prop- 
erties or octane number, or affecting its 
stability not to deteriorate while in 
storage. 

When preparing light cracked gaso- 
line in the zinc-chloride treating unit, 
a condensate of the following fractional 
composition was obtained from the 
lower end of the bubble tower. 

Density at 20°C. = 0.836 

I.B.P. = 150°C. 

Boiling below 160°C. 10 percent 


170°C. 20.5 percent 
180°C. 40.0 percent 
190°C. 53.0 percent 
200°C. 68.0 percent 
210°C. 83.0 percent 
220°C. 91.5 percent 
230°C. 95.0 percent 
240°C. 96.0 percent 
250°C. 97.0 percent 


Endpoint = 227°C. 








Yield = 98.0 percent 
Residue = _ 1.0 percent 
Losses = 1.0 percent 


The fractional composition of the 
condensate shows that it is basically 
composed of naphtha that could not be 
separated more closely under refinery 
conditions because of faulty operation 
of the stripping column; an insignifi- 
cant amount of heavy residues was con- 
densed in the tail ends of the conden- 
sate. A cracked naphtha having the fol- 
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lowing properties was separated from 
this condensate in the laboratory: 


Density at 20°C. 0.814 
Acidity = 0.88 mg. 
Induction period = 150 min. 
Octane number without Et,Pb— 68 


Engler distillation 

1.B.P. 121°C. 

Boiling below 130°C. 1.5 percent 
140°C. 3.5 percent 
150°C. 10.5 percent 
160°C. 21.0 percent 
170°C. 41.5 percent 
180°C. 56.0 percent 
190°C. 71.0 percent 
200°C. 83.5 percent 
210°C. 91.5 percent 
220°C. 96.0 percent 

Endpoint 224°C, 


Yield 97.0 percent 
Residue 1.0 percent 
Losses — 1.0 percent 


According to the octane number, the 
obtained naphtha is far above all stand- 
ards and is an excellent fuel for certain 
types of engines. The naphtha can be 
used alone or mixed with straight-run 
kerosines. The polymers obtained from 
the bottom of the zinc-chloride treat- 
ing tower during the refining of the 
pressure distillate in the liquid-phase 
cracking with zinc chloride (for the 
purpose of obtaining a light gasoline) 
were obtained under refinery conditions 
in such small amounts that they were 
of no practical importance. 


Material Balance 


In the operation of the refinery-scale 
zinc-chloride treating process to manu- 
facture light cracked gasoline having 
improved properties, the following ma- 
terial balance is obtained: 

Pressure distillate used 100 percent 
Light cracked gasoline 

obtained based on vol- 

ume of pressure distil- 

late 50.3 percent 
Naphtha obtained 46.2 percent® 
Losses, plus polymers, in 

refining 3.5 percent 

Thus, more than 50 percent of a 


high-grade gasoline that will find wide- 
spread use in Russia is obtained from 
the pressure distillate by means of zinc- 
chloride treatment. 

The following material balance is ob- 
tained when refining distillates with 
zinc chloride for the manufacture of 
motor fuel: 

Pressure distillate used 100 percent 
Motor fuel obtained 92.3 percent 
Polymers in refining 4.9 percent 
Losses in treatment 2.8 percent 

A material balance of sulphuric-acid 
treatments shows that the yield of 
treated motor fuel before redistillation 
amounts to 97 percent and thereafter 
73.7 percent based on the volume of 
pressure distillate distilled. 

The material balance shows clearly 
the importance of the zinc-chloride 
method. Furthermore, attention should 
be drawn to the fact that the polymers 
obtained in the treatment with zinc 
chloride are not waste products as is, 
for example, the acid sludge from sul- 
phuric-acid processes, but can be used 
by the plastic industry. 


Conclusions 


(1) The refinery-scale experiments 
on the refining of liquid-phase cracked 
pressure distillates with zinc chloride 
on a carrier have confirmed entirely 
previous favorable results of laboratory 
investigations. 

(2) The operation of the unit has 
shown that by means of a zinc-chloride 
treatment, high-grade gasoline with an 
improved octane number can be ob- 
tained. 

(3) The zinc-chloride treatment is 
carried out with a minimum of losses 
and byproducts. 

(4) The zinc-chloride treated gas- 
olines are stable after having been stored 
in tanks for 6 months. 

(5) The zinc-chloride catalyst is 
available in large quantities and is quite 
stable during the treating process. 


®As stated, naphtha could not be produced under re- 
finery conditions because of faulty stripping column. In 
the laboratory, however, 98 percent naphtha of good 
quality was taken off the condensate. The amount was 
46.2 percent of the pressure distillate 
—_—_— + & 














Digest of Manpower Rules 


A digest of manpower rules and 
regulations, with particular empha- 
sis upon those dealing with petro- 
leum, has been issued by the Petro- 
leum Industry War Council’s Com- 
mittee on Manpower, William R. 
Boyd, Jr., Council chairman, an- 
nounces. 

The booklet outlines the laws and 
executive orders relating to man- 
power, and the current interpreta- 
tions of the rules and regulations 
issued by the Selective Service, War 








Manpower Commission,:and other 
government agencies under these 
laws and orders. 

Subjects covered include the 
Selective Service procedure relating 
to occupational deferments, the re- 
placement schedule and manning 
table plans, wage and salary stabil- 
ization rules, the minimum 48-hour 
work week, hiring controls, restric- 
tions on transfer of workers, appeal 
procedures, and the manpower ac- 
tivities of PAW. 
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URE, folks think we go to ex- 

tremes in the care we take to 
insure “Oilwell” sucker rods reaching 
you in perfect condition, but there’s 
a reason. In the manufacture of 
“Oilwell” Rods, material quality is 
carefully checked; machine and heat- 
treating operations are precisely con- 
trolled and inspected; and the han- 
dling of rods in our plant is pains- 
takingly supervised. 

But all this care is in vain if the 
rods are damaged after they leave 
our plant. So, to help you get the 
best performance from “Oilwell” 
Sucker Rods, we are constantly im- 
proving our methods and facilities 
for giving the rods the care we be- 


heve they deserve. 


A recent innovation is the estab- 
lishment of warehouses specially de- 
signed for the storing of rods indoors 
where they are fully protected from 
the weather. 

Modern rod-handling facilities 
minimize the danger of nicking or 
otherwise damaging rods in loading 
or unloading. These sucker rod ware- 
houses are centrally located in pump- 
ing areas to assure convenient short- 
hauls direct to your leases. 

These are plus services you get 
when you deal with “Oilwell”—for 
“Oilwell’s” 10-Point Supply Service 
includes not only the product itself 
but also the advantages of advanced 
engineering, manufacturing and dis- 
tributing facilities. 














“ATLAS” 


CHROME CLAD 
STEEL TAPES 








In the oil business 
where men must 
work under all sorts | 
‘of lighting conditions, 
their steel tapes must 
be easy to read. Luf- 
kin “Atlas” Chrome 
Clad steel tapes have 
jet black markings 
that stand out promi- 
nently against a satin 
chrome surface that 
won't rust. crack, 
chip or peel. Large 
‘drum and: lock han- 
dle make for ‘rapid 
smooth operation. 
See the “ATLAS” 
and other Lufkin 
tapes and rules at 
your supply house. 


Write for free catalog. 


OFH/IN 


SAGINAW, MICHIGAN” > 





New York City 
2°41 @i 110), Bg ele] 


TAPES - RULES 
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FROM WASHINGTON 





Amendment to Preference Rating 


Order P-98-b 


Preference Rating Order P-98-b, under which 
the petroleum industry procures priorities assist- 
ance in obtaining materials, has been amended, 
“ae six important changes. 

The Petroleum Administration for War is 
quthastesd by the War Production Board to 
issue, in its Own name, further restrictions or 
limitations on the use of priorities assistance by 
operators in the petroleum industry. 

2. Production operators must now file a copy 
of delivery orders on controlled materials, as well 
as on non-controlled, e. one copy of the de- 
livery order must be filed, | but approval by PAW 
is not required, where total cost of all items is 
less than $1000 and more than $100, with no 
single item $500 or more; two copies of delivery 
order must be filed and advance approval ob- 
tained, where total cost of all items is $1000 or 
more, or where any single item is $500 or more. 

Compliance with this requirement will enable 
production operators to make full use of PAW ’s 
allotment of controlled materials for oil country 
tubular goods. Under the Controlled Materials 
Plan it has become increasingly necessary that 
the petroleum industry be able to take full—not 
just partial—advantage of PAW ’s controlled ma- 
terial allotments. 

3. MRO materials to be used in retail mar- 
keting (service station) operations are restricted 
to an AA-5 priority rating, instead of the AA-1 
rating formerly authorized. This change brings 
P-98-b into harmony with recent changes in CMP 
Regulation No. 5, which affects all retail distri 
bution. 

4. Materials used in petroleum research or 
technical laboratories, other than for construction 
of laboratory buildings or structures, are now 
classified as MRO materials and therefore carry 
a priority rating of AA-1. This change brings 
P-98-b into harmony with recent amendments to 
WPB Orders P-43 and L-144. 


5. Participation in PAW Materials Redistribu- 
tion Program No. 2 is now a prerequisite for the 
use of priorities assistance to obtain deliveries on 
and after August 1, 1943, if the operator is re- 
quired by the terms of the Materials Redistribu- 
-_ Program to be a participant. 

Schedule ‘‘C’’ of the former order, con- 
eaten by paragraph (c) (2), has been amended 
and the list of items formerly set forth under 
that schedule has been eliminated. In place there- 
of, the operator is referred to Priorities Regula- 
tion No. 3, paragraph (f) and Lists * _ 

and ‘‘C’’, which now control. 

The lists set forth in Priorities Regulation No. 
3 consist of three groups of materials items: 

‘A’’—those for which no preference rating is 
required. 

““B’’—those for which MRO 
P-98-b may not be used. 


“C’’—those for which specific preference rat- 
ings are given, or which may be obtained only 
by proceeding along lines set forth in specific 
WPB Orders, which are listed immediately along- 
side the item for which they are controlling. 


The old Schedule ‘‘F’’ under P-98-b contained 
a list of items that could not be obtained by 
using preference ratings otherwise authorized 
under the order, but which required either spe- 
cial procedure or not preference rating at all. 
This list was necessarily incomplete and was sub- 
ject to constant change as a result of the impact 
of the war program on various materials. 

Under such circumstances, revision of P-98-b 
would have been required with every change 
affecting any of the items on old Schedule ‘‘C 
By substituting reference to Priorities epeiedon 
No. 3, paragraph (f), Lists ‘‘A’’, ‘‘B’’ and “‘C’’, 
petroleum operators need onl keep abreast of 
changes in that regulation, which automatically 
becomes part of P-98-b 


ratings under 


Preference Rating Order P-98-c Amended 


Preference Rating Order P-98-c, which deals 
with sales and exchanges of idle or surplus mate- 
trial among operators in the petroleum industry, 
has been amended by the War Production Board 
to bring it into conformance with the new Mate- 
rials Redistribution Program No. 2, announced 
— by the Petroleum Administration 
for W 


The amended order also authorizes the Petro- 
leum Administration for War to issue in its own 
name, additional restrictions or limitations on 
the use of priorities assistance by petroleum 
operators. This provision will aid the PAW in 
carrying out the administrative responsibilities 
delegated to that agency by the War Production 
Board with respect to this order. 


Preference Rating Exclusion Order M-201 


Amended 


Preference Rating Exclusion Order M-201 has 
been amended by the War Production Board, add- 
ing four new items in the list of petroleum prod- 
ucts for which preference ratings may not be used 
in obtaining supplies. 

Naphtha, petroleum insecticide bases, petro- 
leum wax and petrolatum (commonly known as 
petroleum jelly) are the four new products for 
which preference ratings may not be used. In 


| addition, the definition of lubricating oil has 
| been changed in the amended order to include oil 
| that is used for, or is suitable for lubrication, 


including but not limited to, cutting, drawing, 


processing, soluble, transformer, and white oils, 
which do not contain in excess of 50 per cent by 
weight of additives or compounds. 

Preference Rating Exclusion Order M-201 serves 
to prevent over-lapping and conflict between al- 
location programs handled by the Petroleum Ad- 
ministration for War and those of the War 
Production Board. 

Applications for exceptions to the order shall 
be made to the Petroleum Administration for 
War on Form PD-1A, and accompanied by a 
letter in triplicate stating the reasons for excep- 
tions. 


Changes in Regulations for Eastern Areas 


Amended Supplementary Order No, 2 to Petro- 
leum Administrative Order No, 11, affecting ro- 
duction operations in Eastern Ohio, Eastern Ken- 
tucky, West Virginia, Pennsylvania, and New 
York, has been issued by the Petroleum Adminis- 
tration for War. 


By the provisions of four important changes, 


aa amended Supplementary Order : 


Allows 5-acre spacing for oil wells to a 


depth not exceeding 1200 ft. in lieu of the former 


provision allowing this spacing to a depth of 
only 1000 ft.; 10-acre spacing for oil wells more 
than 1200 ft. deep but not exceeding 2500 ft., 
and 20-acre spacing for oil wells exceeding 2500 
fc. in depth continues unchanged. 


2. Permits the installation of pumping or other 


| artificial lifting equipment on oil wells drilled 
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to a depth of 2500 ft. or less, to which at least 
five productive acres can be attributed. 

3. Extends the area covered by the Supplemen- 
tary Order to that part of the State of Ohio, 
which is included in and which lies east of the 
counties of Lorain, Ashland, Richland, Knox, 
Licking, Fairfield, Hocking, Vinton, Jackson, and 
Lawrence, and to that part of the State of Ken- 
tucky, which is included in and which lies east 
of the counties of Lewis, Fleming, Bath, Kenifee, 
Powell, Estill, Jackson, Laurel, and Whitley. 

4. Deletes the provisions for secondary recovery 
Operations in certain parts of New York and 
Pennsylvania, as secondary recovery operations 
are now permitted anywhere in the United States 
under the provisions of Supplementary Order No. 
6 as recently amended. 


a 


1943 












NO OTHER 
DIESEL... 
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BAKER ROTARY WALL SCRAPER 


A-30 


Enlarging Hole to Provide Clearance for Liners 


Many operators when setting liners, prefer to run the largest possible 
liner down through the water string and in such a practice the matter 
of clearance becomes an important factor. To insure getting the liner 
to bottom safely without sticking, it has become standard practice in 
many fields to enlarge the hole from casing shoe to bottom with a 
Baker Wall Scraper. 


Details of such an application are given below. 








In the particular well illustrated at left, 854” 
O.D. casing was set with 75%” drilled hole below 
the shoe. It was desired to run a 654” O.D. threaded 
and coupled liner. The O.D. of the coupling on the 
liner being 734” was a little too close for comfort 
to run in a 75%” hole. Accordingly, the hole was 
enlarged from casing shoe to bottom (1000 ft.) with 
a Baker Wall Scraper. The liner was run to bottom 


safely without danger of sticking. 














IMPORTANT APPLICATIONS 


Enlarging Hole to Provide Clearance for Liners 


Scraping Face of Producing Zone goxer wer \ 
Setting Cement Plugs Pm myer” ) 
Water Shut-Off Tests | will sons geo? \ 
Straightening Holes 3099 os . osu 
Enlarging Holes for Gravel Packing ya po* “ wa 
Side Wall Sampling : i 


(By converting Scraper into Baker Wall Sampler) 





— a oF 


F Z 
te F teow a a 


a; 
Main Office and Factory: 
6000 So. Boyle Ave., Box 127, Vernon Station, 
Los Angeles, Calif 

Central Division Office and Factory: 
6023 Navigation Bivd., Box 3048, Houston, Texas 

Export Sales Office: 
19 Rector Street, New York, N. Y. 


250.1 
August, 1943 
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Baker Rotary 
Wall Scraper 























LAUGH wiv BARNEY 





“Sambo, you are late this morning. 
Any reason?” 

“Yassah. When Ah looked into de 
glass dis mornin’ Ah couldn’t see ma- 
self dere. So Ah thought Ah must hab 
gone ter work. It was two hours after 
dat Ah discovers de glass had dropped 
out ob de frame.” 

7 y y 

Nurse (at insane asylum) : There is a 
man outside who wants to know if any 
of the male patients have escaped lately. 

Doctor: Why does he ask? 

Nurse: He says somebody has run off 
with his wife. 

5 y 7 

Jim: Your dog looks smart. 

Joe: Yeah, I say, ““Are you coming, or 
aren’t you?” and he either comes or he 
doesn’t. 

7 y y 

If he still has his appendix and his 

tonsils, 10 to 1 he is a doctor. 
y g 7 

“But, officer, I didn’t see that fire 
plug. When I parked here, it was hid- 
den behind an airedale.” 

7 y y 

Marketing one day when the maid 
was off, the lady of the house came upon 
her servant wheeling a rickety carriage 
holding twins. ‘“‘Whose babies are 
these?”’ “‘Mine,”’ was the answer. 
“Yours? Why, I thought you were an 
old maid.” “Well, I am, but I ain’t a 
fussy old maid.” 

i ae 

A certain friend was calling on a 
married woman. 

“My darling,” he breathed, “I 
love...” 

At that moment the door bell rang. 
The woman jumped up. “My God!” 
she gasped, “it’s my husband! You must 
get out, q-u-i-c-k.” 

“But how am I going to get out?” 

The woman thought quickly, then 
whispered, “Jump out of the window, 
hurry!” 

“But we’re on the thirteenth floor.” 

She stamped her foot impatiently: 
“THIS is NO TIME to be supersti- 
tious,” 

y 7 y 

A couple of men who met in a Mid- 
west city were making conversation as 
they walked along the street. As they 
chatted they passed the window of a 
fish store where row on row of cod, 
with glassy eyes staring sightlessly out 
at the crowd, were lying. 

“Gee, Joe,” blurted out one of the 
wholesalers. “Hafta excuse me, Old 
Man. I just remembered—I’m due right 
now to address a sales meeting.” 


Preacher: You should love your ene- 
mies. 

Old Reprobate: Parson, I do. I love 
rum, tobacco and the horses. 

a eZ 

Once a politician had merely to 
promise a new postoffice. Now he has 
to promise a new world, 

a 2 

“Is there any truth in the report that 
Angus MacTavish bought the corner 
filling station?” 

“Well, I don’t know for sure, but the 
‘free air’ sign has been taken down.” 

a eZ 

“Where’s the car, dad?” asked the 
son of an absent-minded professor. 

“Why, dear me, I really don’t know,” 
he said, scratching his head in an effort 
to recall the past. “Did I take it out?” 

“You certainly did, you drove it 
downtown this morning.” 

“Well, now, that is quite remark- 
able,” said the professor. ‘I remember 
now that after I got out I turned ’round 
to thank the gentleman who had given 
me the lift and wondered where he had 
gone.” yer? 

Landlady: “You’ve been here two 
years and never complained,” she said 
to her rube boarder. “What are you 
leaving for now?” 

Rube Boarder: “I just found out you 
ain’t got no bathtub.” 

yong 

She: “Say, it’s past midnight. Do you 
think you can stay all night?” 

He: “Gosh, I'll have to telephone 
mother first.” 4 4 17 

Professor: “Jones, what would you 
say is the most effective agency for re- 
distribution of wealth?” 

Jones: “The wives, daughters, and 
sons of rich men.” 

A y y 

“Darling, haven’t I always given you 
my salary check on the first of every 
month?” 

“Yes, but you never told me you get 
paid twice a month, you embezzler.”’ 

a eZ 

The Gob on furlough and his bride 
came embarrassedly into the hotel, and 
after a whispered huddle, she went up 
to the clerk and asked for a room and 
bath. They registered; and the clerk 
eyed their lone piece of baggage. 

“Have you only an over-night case?” 
he inquired. 

“Don’t get fresh,” snapped the bride, 
“we're going to stay a week.” 

y 7 7 

The next generation of youngsters is 
bound to be an improvement because 
they'll all be from registered fathers. 
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worn valves, valve 


parts and pump sleeves can be recondi- 
tioned to outperform new factory parts 
by a simple oxyacetylene welding ap- 
plication using Stoody 6. This new 
Stoody alloy, composed principally of 
cobalt, chromium and tungsten, will not 
oxidize—even under intense heat, has 
high impact strength in relation to its 
hardness, offers excellent resistance to 
abrasive wear, and is perhaps the easi- 
est of all hard-facing alloys to apply. 
Stoody 6 is highly efficient for hard- 
facing new or old internal combustion 
exhaust valves, gate, globe and angle 
valves, hot oil pump sleeves, etc. 





'STOODY COMPANY 


1142 West Slauson Ave., Whittier, Calif. 


STOODY HARD-FACING ALLOYS 
Stop wear... Eliminate Repair 
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ORBIT 
VALVES 


ARE BUILT TO “TAKE IT” 





ORBIT FLOW 
LINE VALVE 


A full round opening valve 
that operates easily under 
high pressures. No grease 
required to effect a seal. 
Compact in design, yet 
built to ‘‘take it.”’ 





YOUR ORBIT VALVES 


will last for the duration. 
Meanwhile, if you have any 
questions regarding their 
care or maintenance, write us. 














OIL WELL 
IMPROVEMENTS 
co. 


Since 1912 


TULSA, OKLAHOMA 








160 





Running Tour 


WITH MEN IN THE INDUSTRY 





S. L. Cronin, head of the Pure Oil 
Company’s land department for many 
years, died at El Dorado, Arkansas, July 
28. He had retired from Pure Oil Com- 
pany in 1938 after 38 years’ service. 

- <> —— 

Stewart P. CoLeEMAN, on leave 
from Standard Oil Company of New 
Jersey, where he is head of department 
of economics, has been appointed head 
of a new program division in the Petro- 
leum Administration for War. The 
newly created section will have the ob- 
ject of codrdinating PAW activities 
with special attention to the problem of 
supplying adequate oil and motor fuel 
to meet military demands. Coleman, a 
native of Corpus Christi, Texas, holds 
degrees from Rice Institute and Massa- 
chusetts Institute of Technology. He 
has had 20 years’ experience in the oil 
industry, the last two of which he has 
served with PAW when he was granted 
leave of absence by Standard. 

a nn 

RaLpeH J. CorpiNer has been ap- 
pointed assistant to the president of 
General Electric Company, it is an- 
nounced by Gerard Swope, president. 
Cordiner, who resigned in July as vice- 
chairman of the War Production Board, 
was formerly president of Schick, Inc., 
of Stamford, Connecticut, and prior to 
that was manager of the appliance and 
merchandise department of General 
Electric Company. A graduate of 
Whitman College, Walla Walla, Wash- 
ington, in 1922, Cordiner has been 
closely associated with selling of electri- 
cal appliances since that time. 

omen <— — 

Frep M. YOUNG is a new vice-presi- 
dent and member of the board of direc- 
tors of Western Metals Specialty Manu- 
facturing Company, Milwaukee, 
Wisconsin, it is announced by Alma E. 
Goetz, president. Young has for many 
years been president and general man- 
ager of the Young Radiator Company 
of Racine, Wisconsin, and his major ac- 
tivity will continue with that company. 

misdoreiaty “negates 

E. A. Brown has been appointed 
general superintendent for Ashland Oil 
and Refining Company, Ashland, 
Kentucky. He succeeds Boy MorGAN 
who was fatally injured several weeks 
ago. 

————<>-—_—__ 

Tuomas D. BarLey has been named 

petroleum engineer in the Oil and Gas 


Conservation Division of the Oklahoma 
Corporation Commission. A graduate 
of Oklahoma University, Bailey has 
been employed as engineer with the 
Arkansas Oil and Gas Commission and 
has been connected with Stanolind Oil 
and Gas Company. He resigned the lat- 
ter position to accept the new post. 
—_—_———_—<>—_—__—_ 


C. T. Foster, assistant to the presi- 
dent of The Standard Oil Company of 
Ohio, has also been appointed manager 
of the company’s department of indus- 
trial relations, filling the position for- 
merly occupied by Dr. W. P. Ep- 
MUNDS, it was announced by W. T. 
Ho uipay, president. His new respon- 
sibilities will be in addition to his pres- 
ent duties as assistant to the president. 
Foster, who was born in Cleveland, is a 
graduate of Western Reserve Univer- 
sity, and was connected with the law 
office of Friebolin and Byers before en- 
tering the Standard Oil organization in 
1929. 

<—>- ——— 


Marion T. Grass, 55, superintend- 
ent of the Union Producing Company 
Land and Lease Department, died July 
17 at his home in Shreveport, Louisiana. 
He was born September 22, 1887, in 
Marion County, Texas. Having had 
previous experience in the oil industry, 
Glass joined a predecessor company in 
1927 as a land man. He became head 
of the land department in 1932. 

———————<——_——_— 


F, M. (Jerry) Simpson of Bartles- 
ville, Oklahoma, is the new general 
superintendent of the refining division 
of Cities Service Oil Company. Simp- 
son, who has been with Cities Service 
the last 20 years, succeeds W. W. 
SCHEUMANN, who is now associated 
with Cities Service Refining Corpora- 
tion. In his position, Simpson will super- 
vise operations at Cities Service Oil 
Company’s refineries at East Chicago, 
Indiana, and Ponca City, Oklahoma. 

After he was graduated from Texas 
A. and M. College with a B.S. degree in 
mechanical engineering, Simpson be- 
came a junior engineer for a predecessor 
company to Cities Service Oil Com- 
pany. He worked at the Ponca City re- 
finery for two years before joining the 
headquarters staff of the refining divi- 
sion, then at Tulsa. He moved to Bar- 
tlesville in 1940 when the division 
offices were transferred there. 
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Tom C. SHaw has been named to 
head the engineering and operations de- 
partment of An- 
chor Petroleum 
Company, Tulsa, 
Oklahoma, in a re 
cently announced 
expansion program. 
Anchor is a produc- 
er and marketer of 
butane and propane. 
A native Texan, 
Shaw has been a 
Tulsa resident for 
two years, being as- 
sociated with the Standolind Oil and 
Gas Company. Previously he was in 
charge of manufacturing for the Coro- 
nado Corporation, Corpus Christi. 

<< 


TOM C. SHAW 


L. L. BRUNDRED has resigned his post 
as general manager of sales, Spang Chal- 
fant, Inc., Pittsburgh, Pennsylvania. 
He left the company July 15 to re- 
enter the oil business. 

— <> . 

T. H. WitwuiaMs, with the District 
7-C office of the Gas and Oil Division, 
Texas Railroad Commission, at San An- 
gelo, Texas, has been appointed deputy 
supervisor, it is announced by Beauford 
H. Jester, commission chairman. Wil- 
liams will assume his new duties Sep- 
tember 1. 





James TANHAM, New York, vice- 
president of The Texas Company, has 
been appointed an alternate industry 
member of the National War Labor 
Board. He has served as a panel member 
representing industry in many WLB 
cases. Employed by The Texas Com- 
pany for 25 years, he started as a 
stenographer and has been vice-presi- 
dent since 1941. 

——(S- —_—_—_ 

GeorGE F. SmiTH, vice-president of 
Continental Oil Company, has retired 
after 36 years with the organization. 
Smith joined Continental Oil Company 
in 1907 as an accountant in Denver. He 
was made assistant secretary and assist- 
ant treasurer in 1912, served as director 
from 1913 to 1929, and was elected 
secretary and treasurer in 1919. He was 
elected vice-president in 1937. 

—_--<o>-— = 

O. L. FisHER has been named general 
superintendent of Continental Oil 
Company’s Gulf Coast Division, Pro- 
duction and Drilling Department, to 
succeed Frep F. WaALTERMIRE. Fisher 
joined Continental in 1926 as a clean- 
out helper in the Production Depart- 
ment, Panhandle District, Texas. In 
1935, he was named district superin- 
tendent at Basile, Louisiana, and in 
1941, was promoted to assistant divi- 
sion superintendent, Houston. Fisher’s 
headquarters will remain at Houston. 


J. Q. McGrrFin is now associated 
with General Tire and Rubber Com- 
pany in its Syn- 
thetic Rubber Divi- 
sion at Baytown, 
Texas. At the time 
he presented the pa- | 
per, “Crude Naph- 
tha Stabilizer Per- 
formance,” which 
was published in 
The Petroleum En- 
gineer’s Reference 
Annual (July 1), 
McGiffin was con- 
nected with the Latonia Refining Cor- 
poration, Latonia, Kentucky, subsidi- 
ary of Standard Oil Company of Ohio. 

kemaliinainned 

Frep (Pete) Waxvace of the Link 
Belt Company, Indianapolis factory, 
spent about a month recently visiting 
fields in the Mid-Continent and Gulf 
Coast areas. He was able to spend some 
time with his many friends in Tulsa, 
Oklahoma City, Dallas, and Houston. 

>> a 


J. Q. McGIFFIN 





Victor Howarp Borsopt, 57, one of 
the founders of the Humble Oil and 
Refining Company and one of the 
largest oil operators in the country, 
died July 13 at his home in San An- 
tonio, Texas. He was associated with 
Jesse Jones and the Sun Oil Company. 























CENTRIFUGAL PUMPS RECIPROCATING 


4072C - — 
4113C ~ ay 
4162 
4076D “= 4127B “ 











ESTABLISHED /869 


/NDIANAPOL/S /ND. 


323 W. JENTH ST. 


The national synthetic rubber production 
is expected to reach over 240,000 tons at 
the end of 1943. 


Our centrifugal pump is on the job 
several different plants helping make this 
production possible. 


Cuts are photographs of a few of the 
different pumps of which we have many 
duplicates that are operating at this time 
in synthetic rubber plants. 


We are proud to be participating in some- 
thing so vital to our war effort. 
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MACHIN 


Staynew Sump Type 
Liquid Filter 
OR the first time, the Staynew 
Radial Fin Construction has been 
applied to a sump type liquid filter. 
Designed for use wherever dirty liquids 
are collected, filtered, and re-circulated, 


the Model SE Staynew Sump Type 


ae > 
j 2 > 











Liquid Filter meets the demand for a 
compact, simplified, efficient filter unit 
that can be mounted on the end of 
pump suction lines and completely sub- 
merged in the settling basin or sump 
from which the pump obtains its liquid, 
according to the manufacturer. An in- 
stallation of this type protects the pump 
from abrasive particles that cause rapid 
wear and at the same time provides 
clean liquid at various points of usage. 





It prevents build-up of sludge, cuttings, 
sand, etc., in hydraulic systems, thus 
permitting less frequent inspections and 
cleanouts, it is stated. 

The Model SE Sump Filter’s Radial 
Fin Insert is said to provide a maximum 
of effective filtering area in a minimum 
of space. As a result, there is less resis- 
tance to flow. 

As a result of field tests, a relatively 
hard finish filter medium was developed, 
capable of handling liquids of relatively 
high viscosity carrying heavy concen- 
trations of metallic cuttings, abrasives, 
sludge, etc. It is particularly well 
adapted to filtering sulphurized and 
straight mineral oils and water soluble 
oils that are commonly used as coolants. 
This material is pre-formed in a radial 
fin shape and slips over a heavy simi- 
larly shaped mesh supporting form. This 
design permits expansion of the insert 
like a bellows so that accumulated ma- 
terial may be washed or brushed off and 
the medium restored to its original con- 
dition within a very few minutes. It 
makes insert replacements inexpensive. 

Simplicity of construction permits 
dismantling of the unit without remov- 





Brown "Cut and Twisted" Fintubes 


HE Brown Fintube Company of 
Elyria, Ohio, manufacturers of 
Brown resistance-welded, integrally - 
bonded fintubes, one lineal foot of 
which is said by the makers to provide 
the heat transferring capacity of from 





6 to 10 ft. of plain bare tubes, has now 
added “cut and twisted” fintubes to its 
line. 

This new development, according to 
company officials, consists of taking 
standard types of Brown “longitudinal” 
fintubes, cutting the fins transversely 
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at desired intervals, and twisting the 
ends. (See illustration). 

This cut and twisted fin is said to 
produce greater turbulency of the 
shell side commodity than when straight 
untwisted fins are used—and produces 


increased thermal efficiencies ranging 
up to 50 percent in Sectional Hairpin 
and other types of heat exchangers in 
which the shell side commodity is held 
closely against the fintube, resulting in 
still further savings in weight, pressure 
drop, shipping, etc. 





ing it from the pump suction line, if 
desirable. There are but four major 
parts: An upper end plate mounting a 
threaded sleeve outlet connection and a 
perforated metal central supporting 
tube on which is mounted the filter in- 
sert; a heavy corrugated metal screen 
to supply strength and rigidity, over 
which slides the pre-formed filter insert; 
a lower end plate. A wing nut holds the 
entire assembly together. 





New "Level-Lift" Sling 
NEW sling recently announced 
by Macwhyte Company after a 
thorough trial is called the Macwhyte 
Caldwell “‘Level-Lift” type C S E Sling. 
A single unit handles 3 tons, a double 





unit handles 6 tons with a safety factor 
of 5, the manufacturer states. 

The sling has a special patented fea- 
ture that enables the rope to equalize 
itself and lift unbalanced loads level. 
Users say it is simple, easy to use, saves 
time and labor especially in handling 
long pipes, boxes, steel, and flasks, ac- 
cording to the makers. 

It is made in one size for handling 
loads up to 3 tons using one unit, or 
loads up to 6 tons when used in pairs. 
Manufactured by Macwhyte Company, 
Kenosha, Wisconsin. 
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A is p | 4 AT AR has made great demands on UTILITY ELECTRIC POWER, 


a fact you know already. That’s why, at this time, your Electric 
Power Service Company may not be able to grant requests for power 


PORE ae get mi aS se IE ts 














for non-war usage. But there is an important factor in your favor 


in that the war is providing your UTILITY ELECTRIC POWER 
COMPANY with invaluable experience—an experience that will 
definitely result in greater ELECTRIC POWER SERVICE for you. 


So when the time comes to turn this tremendous force of power 





back to regular operations the petroleum industry will be among 
T Y ‘ the first to enjoy the benefits of greater UTILITY ELECTRIC 
w POWER SERVICE. In the meantime, let’s keep our “shoulders to 


the wheel” and do everything to win this war as quickly as possible. 





fi 


PETROLEUM ELECTRIC POWER ASSOCIATION 





MACHINERY and EQUIPMENT 





Heat Exchanger 
Development 
for adding 


NEW development 
heat to industrial liquids for 


the purpose of maintaining constant 
temperatures as desired, with automatic 
control, is announced for the Niagara 
Acro Heat Exchanger. This has not 
been previously done with the evapo- 
rative type liquid cooling unit using a 
water spray and fans to draw air over 
coils containing the liquid whose tem- 
perature is to be controlled, according 
to the manufacturer. This is accom- 
plished by using either a steam coil or 


injector or an electric heating unit to 
heat the spray water. U. S. Patent No. 
2,321,933 has recently been granted on 
this equipment. . 

The result is control of liquid tem- 
peratures within prescribed limits, alter- 
nately cooling or heating as required. 
The heating device is put into opera- 
tion by thermostatic control at the de- 
sired point, preventing the liquid from 
becoming too cold for the process in 
which it is used, or from becoming 
viscous with retarded flow and loss of 
capacity, or from congealing or freez- 
ing. This also makes it possible for the 
heat exchanger to be successfully in- 















Other advantages of using this 
effective Pipe Wiper: No wash 
water used. You save water. The 
Wiper prevents things dropping 
down in hole and causing fishing 
jobs. Mud is not diluted. Inspec- 
tion of pipe can be made more 
carefully because the pipe is 
thoroughly stripped. Tool 
threads last longer because they 
don't have to set in two inches 
or so of mud on the pipe rack. 





Pipe Wiper 
avoids rope slippage 


PATTERSON-BALLAGH 
PIPE and TUBING WIPER 


PATTERSON-BALLAGH CORP... Los Angeles, Houston, New York City 


When spinning out a stand of drill 
pipe, the rope usually gets so wet 
it will not hold on the pipe, so 
chain tongs have to be used. But 
with the Patterson-Ballagh Pipe 
Wiper, the pipe comes out of the 
hole dry and the rope doesn’t slip. 
No slippery derrick floor either. 
The crew can work more efficiently 
and with greater safety. 
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stalled out-of-doors, or to use fresh, 
out-of-door air to increase its evapora- 
tive cooling capacity and avoid damage 
from handling air containing corrosive 
substances. 

The heat exchanger with these fea- 
tures is used to control temperatures in 








industrial chemical process and clec- 
crical equipment by controlling jacket 
water temperatures, also quenching 
baths in the heat treating of metals, 
cutting oils and lubricants in metal 
working, machining and wire drawing, 
controlling temperatures of chemical 
process liquids in many fields, and en- 
gine jacket water. It is also applied to 
air and gas compressors. It is manufac- 
tured by Niagara Blower Company, 6 
East 45th Street, New York, 17, New 
York. 





Raw Material For 


Synthetic Elastomers 

NEW raw material that offers in- 

teresting possibilities in the devel- 
opment of synthetic elastomers has been 
made available by Reilly Tar and Chem- 
ical Corporation, Indianapolis, Indiana. 
The new chemical, developed in the 
Reilly Laboratories, research division 
of the Reilly organization, is 2-Viny]l- 
pyridine, which is the pyridine analog 
of styrene. 

According to Reilly chemists, 2- 
Vinylpyridine copolymerizes similarly 
with butadiene and styrene, and with 
butadiene and styrene together, to form 
a synthetic elastomer that is said by 
rubber experts to have very interesting 
properties. The material boils at 159°C. 
(760 mm.) and can be distilled at about 
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98°C. at 100 mm. It is soluble to the 
extent of about 2.5 percent in water 
and is readily emulsified with water, 
about 15 percent of the water dissolv- 
ing in it. 

Reilly officials announce that the 
company is now in production on 2- 
Vinylpyridine, and that the Reilly tech- 
nical staff will be pleased to consult and 
cooperate with producers interested in 
investigating the possibilities of the new 
material as a modifier in the copolymer- 
ization of styrene and butadiene, also 
in the manufacture of elastomers for 
specialized uses. 





"Robot" Control 


“ROBOT” control that opens and 
closes dozens of valves with split- 
second timing now controls processing 
in many of the nation’s plants produc- 
ing aviation gasoline, butadiene for syn- 
thetic rubber, and toluene for explo- 
sives, according to B. M. Mills, of the 
petroleum and chemical section of Gen- 
eral Electric Company’s Industrial En- 
gineering Department. 

In such plants steam, air, and hot 
gases flow intermittently through a 
complex system of piping and tanks. 
These gases must follow each other at 
predetermined intervals, and any error 
in timing or route of flow would slow 
up production not only through loss of 
materials but possible damage to equip- 
ment. 

“The processing might be compared 
to the job of scheduling, dispatching, 
and regulating trains on a congested 
railroad system,” Mills said. ‘One small 
error can tie up railroad traffic for 
hours, possibly resulting in collisions 
which would damage both trains and 
goods in transit. 


“The General Electric ‘robot’ con- 
trol performs the same functions in 
gasoline, butadiene, and toluene plants 





Operator's section of a typical ‘‘robot"’ 


as dispatchers and switchmen do in a 
railroad system. In many of these 
plants, even if required numbers of 
skilled operators were available, it 
would be humanly impossible for them 
to open and close the numerous valves 
with the precise timing provided by the 
‘robot’ control, consisting of automatic 
cycle-timers and valve control. 
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“The ‘robot’ controls the flow with 
machine-like precision, minimizing the 
possibility of human error. If some- 
thing goes wrong, such as a valve stick- 
ing open or shut, the control even voices 
a warning—it summons an operator by 
blowing a horn, or ringing a bell.” 


The operator’s section of the “robot” 
consists of a long control panel some- 
what resembling the main switchboard 
in a telephone exchange. Covered with 
banks of switches, dials, lights, and 
other indicators, it is the focal point for 
valve control. When a valve is opened 
or closed, a light on the board goes on. 
If any valve should fail to open or close, 


Oil & Gas 
SEPARATORS | 


| Features HIGHLY EFFICIENT | 
SEPARATION 


@ Both Standard and API-ASME 
Code Construction in 125 Ibs., 
working pressure. 


@ API-ASME Code Construction 
for all vessels above 125 Ibs., 
W.P. 


@ Lowest Maintenance Cost. 


© Highest quality accessory valve 
equipment, H-W designed and 
manufactured. 


| FEATURING REMOVABLE SEAT RING 
ASSEMBLY in 125-lb. FLANGED AN- 
GLE SERIES 800 OIL VALVES, both lever 
and diaphragm actuated. Valve port 
size in 4” valves can be reduced to 2” 
double or single port, if higher pressures 
are to be maintained on Separator and 
oil level assured in vessel. 


All Pilot Control Accessories assembled 
on Type 301 Panel for 125 Ibs., W.P. 
and Type 302 for 250 Ibs. and above, 
where gas operated level control is 


| 
| 
utilized. 





Type 625 Float 


the board would automatically suspend 
further operations and sound the alarm 
for an operator. A glance at the board 
would give the operator the trouble 
location and he could arrange for quick 
repairs. 


Before the war this equipment was 
developed principally to produce high- 
octane gasoline for planes and cars. Be- 
cause the same methods may be used 
in producing butadiene and toluene, the 
robot is now widely used in these two 
types of plants as well. Plans for exten- 
sion to other types of plants requiring 
precise timing or valve control are also 
under way. 


FOR PERFORMANCE 





Photograph shows detail of 4°" F.A. Tye 820 Oil Valve 
4" screwed ; Bal Flanged Type 40 


C.1. Spool, 14" 
ange with Type 575 ''Hi-Power"' linkage. 


| Stocks at: TULSA, HOUSTON, WICHITA FALLS, BRECKENRIDGE, ODESSA, CORPUS CHRISTI, Texas; 
SHREVEPORT, Louisiana, CASPER, Wyoming 


Information on all HANLON-W ATERS Equipment 
available at representative nearest you 


HANLON-WATERS, INC. 


TULSA, OKLAHOMA 


New York, Chicago, Pittsburgh, Philadelphia, St. Louis, Denver, Los Angeles 


Shreveport, La., Fort Worth, Houston, Corpus Christi, and Odessa, Texas 
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Wallace Wilson Forms 
New Corporation 


Wallace D. Wilson, president of Wil- 
son Supply Company, has announced 
the formation of the Wilson Foundry 
and Machine Company, a corporation 
with the following officers: Wallace D. 
Wilson, president; T. W. Wilson, vice- 
president; R. W. Jeffrey, secretary- 
treasurer. The new corporation has pur- 
chased the properties, including ma- 
chine shop and foundry, of the J. D. 
Nixon Company, situated in the 1400 
block of Elysian Street, Houston, Texas. 

The Wilson Foundry and Machine 
Company will manufacture the (pat- 


ented) Nixon Surface Control Gas-Lift 
System and other oil-field specialists 
that were produced under the former 
ownership. Sales of all their products 
will be handled by Wilson Supply Com- 
pany. 

W. J. Sutton, petroleum engineer, 
for the last several years in charge of 
the petroleum engineering department 
and director of gas-lift sales for Wilson 
Supply Company, has been placed in 
charge of the new company. He will 
retain his position with the Wilson 
Supply Company, in addition to his 
new duties. 

J. D. Nixon, former owner of the 
shop and foundry, has opened offices in 





“RUBBER PRODUCTS 








AVAILABLE IN STOCK 
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RUBBER HOSE 


All Types and Sizes for Use on 


LOADING RACK, OXY-ACETYLENE 
WELDING, COMPRESSORS, STEAM, 
OIL, SUCTION, WATER, FIRE, PAINT, ETC. 


FORMATION TESTER PACKER ELEMENTS 
see page 576 Composite Catalogue 





Furnish Details of Your Requirements . . 





62-64 PARK PLACE 
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RUBBER BELTING 


Furnished in All Required Lengths 





HEAVY DUTY — SILVER DUCK — 
SQUARE EDGE 
A.P.1. SPECIFICATIONS 








- Prompt Quotations . . 


CARLYLE RUBBER CO., Inc 


Width Ply Width Ply 
8" x 6 14” x6 
10” x6 16” x6 
12” x6 18” x6 





(Other Sizes Available) 


. Immediate Deliveries 





NEW YORK 7, N. Y. 


the M. and M. Building, Houston. He 
and his staff of engineers will continue 
research and development in the field of 
gas-lifting for the new company. 

The Wilson Foundry and Machine 
Company plant is one of the largest 
and most up-to-date in the Gulf Coast 
area. For the last year in addition to 
their usual products, the plant has been 
manufacturing many items for the 
Navy and government war agencies. 





Pipe Line Service 
Appoints Jack Finney 


Jack H. Finney, of 3448 Locke Lane, 
Houston, Texas, has joined the Pipe 
Line Service Corporation of Franklin 
Park, Illinois, as sales representative in 
the Mid-Continent area. In this capacity 






a 


he will serve the industry from Hous- 
ton, utilizing the company’s complete 
pipe coating and wrapping facilities at 
its plants at Longview and Corpus 
Christi. 

Finney has had extensive experience 
in the oil fields, having served as district 
manager in West Texas for Dowell, In- 
corporated, of Tulsa, Oklahoma, for the 
last eight years. 


JACK H. FINNEY 





Scarritt Appointed 
Sales Manager 


E. W. Scarritt has been appointed 
sales manager of Elgin Softener Corpo- 
ration, Elgin, Illinois. 

Scarritt graduated from the Univer- 
sity of Illinois in 1925 with an MLS. 
degree in chemical engineering and 
chemistry. After research work in water 
conditioning at the University under 
Professor A. M. Buswell, he has been 
identified in this field for 18 years. 
A recognized chemical engineering au- 
thority, he has advanced many notable 
contributions to the science of water 
treatment and purification. A vice-pres- 
ident of Elgin Softener Corporation, he 
has been associated with this company 
since 1927. 
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Wheatley Brothers 
Change Firm Name 


The recent change in the name of a 
pioneer oil country firm to Frank 
Wheatley Pump and Valve Manufac- 
turer at Tulsa, Oklahoma, recalls that 
27 years ago, two brothers, Tom and 
Frank Wheatley, opened a small repair 
shop in the back end of a garage in 
Kansas City, Missouri. From this ob- 
scure beginning, a quarter-century ago, 
developed Wheatley Brothers Pump and 
Valve Manufacturers. 

From an original capital investment 
of virtually nothing, the firm has de- 
veloped into a large, modern manufac- 
turing plant, making a complete line 
of pipe-line supplies in addition to im- 
portant war equipment for the U. S. 
Army and Navy. This progress is evi- 
dence of the many years of broad ex- 
perience in all types of mechanical re- 
pairs and machine design that Tom and 
Frank Wheatley brought with them 
when they combined forces in 1916 
under the corporate name of Wheatley 
Brothers. 

By 1926, the company had become 
known in the Mid-Continent oil coun- 
try for its ability to make or repair 
any pipe-line equipment. Wheatley 
equipment, designed for specific jobs 
under dificult operating conditions, in- 
creased in customer demand. In this 
same year, recognizing the growing de- 
mand in this area for their products, 
Wheatley Brothers established a plant 
in Tulsa, Oklahoma, and Tom Wheat- 
ley moved to Tulsa to take charge of 
the new operations. 

Frank Wheatley, president of the 
firm, remained in Kansas City until 
1934 at which time he purchased his 
brother’s interest, assumed _ responsibil- 
ity for the operation of both plants, 
and changed the corporate name to 
Wheatley Brothers Pump and Valve 
Manufacturers. Tom Wheatley moved 
to Houston, Texas, 2nd organized a 
supply company to handle Wheatley 
products. The Kansas City plant was 
closed in 1936 in a move to centralize 
all operations in Tulsa. 

With the change, Charles Wheatley 
leaves the company to organize a sales 
company in Tulsa to handle the sale of 
the Wheatley products. 

Since the beginning of the war 
the company has considered it a duty to 
take care of America’s needs first if its 
customer requirements and its own fa- 
cilities were to exist after the war. 
Officials of the company state they have 
considered it a privilege to manufacture 
important special materials for the 
United States Army and Navy and the 
War Emergency Pipeline, Inc. 

At the same time the firm produced 
its full line of pipe-line equipment and 
supplies. Their customers, experiencing 


delays in shipments from the Wheatiey 
plant, knew that it was only because 
the critical requirements of the armed 
forces came first. 

The production of these vitally 
needed war materials, on which the 
contracts have now been completed, 
was facilitated greatly by the use of 
machine tools purchased expressly for 
that purpose. As a result of these add- 
ed tools and of recent plant expan- 
sion, Frank Wheatly Pump and Valve 
Manufacturer are now in a position to 
make faster deliverics on almost all 
products, company officials state. 








Lackens Heads N.I.A.A. 


Frederick I. Lackens, advertising 
manager of the Hays Corporation, 
Michigan City, Indiana, manufacturers 
of combustion instruments and con- 
trols, has been elected president of the 
National Industrial Advertisers Associ- 
ation, Inc. Lackens is widely known in 
advertising and industrial circles, hav- 
ing been connected intimately with 
both since before the first world war. 
His new duties as president of N.1.A.A. 
will not disturb his connection with the 
Hays Corporation. 





| There is an adaptable, durable, reliable, easy-going AMERICAN RADIAL ROLLER 
BEARING fcr almost every heavy duty applicaticn where the load is radial. 
Because they are designed to exacting engineering standards... are constantly 
inspected and precision tested for cbsolute accuracy...AMERICAN RADIAL 
ROLLER BEARINGS render smooth, continuous service under the most rigorous 





your roller bearing problems. 


AMERICAN ROLLER BEARING CO. 


PITTSBURGH 


Pacific Coast Office: 1718 S. Flower St., Los Angeles, California 


operating conditions. Lower maintenance costs and increased performance-life 
of heavy machinery and equipment result. 


| AMERICAN RADIAL ROLLER BEARINGS are made in 5 styles, 
4 S.A.E. series and 85 sizes. Special designs to order are also 
available. Consult our engineering department freely on all 


AMERICAN 


ER BEARIN 


PENNSYLVANIA 





AMERICAN 


Heavy-Duty ROLLER BEARINGS 
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Meter Company Executives 
Serve Country 


Four of the top executives of the 
Pittsburgh Equitable Meter Company, 
Pittsburgh, Pennsylvania, are now ac- 
tive participants in various branches of 
governmental service. 

Colonel Willard F. Rockwell, pres- 
ident, who has been in the Army Re- 
serve more than 20 years, has been serv- 
ing as Director of Production for U. S. 
Maritime Commission in Washington, 
D. C., since April 7, 1942. He was 
appointed to this post on.the recom- 
mendation of General Knudsen and at 
the request of Admiral Emory S. Land, 





COL. W. F. ROCKWELL 


chairman of the commission. In_ this 
capacity, he is in charge of the produc- 
tion requirements for cargo vessels or- 
dered by the commission and must see 


W. F. ROCKWELL, JR. 





1412 MAURY STREET 
SALES OFFICES: 
Tulsa, Oklahoma; Dallas, Texas 


LOS ANGELES: Western Pressure Con- 
trol Co., 5700 Santa Fe Avenue. 


TRINIDAD, B.W.I.: Neal Massey Engi- 
neering Corporation. 








Install NIXON Surface Control Gas-Lift 


for lower production costs. 


You'll save on the original purchase price ... you'll save 
on installation cost... you'll save on operating costs... 


you'll have very little, if any, maintenance expense. 


You'll be able to produce from high or low fluid levels 
. -. flow large or small volumes... deplete the well with- 


out changing or adding to the original installation. 


Nixon Gas-Lift Systems are available for immediate in- 
stallation. Get all the facts about its efficient and eco- 
nomical operation. Write your nearest Wilson Supply 


Company store or sales office. 


WILSON SUPPLY COMPANY 


HOUSTON, TEXAS 


BRANCH STORES: 
TEXAS—Gladewater, Barbers Hill, Bay 
City. Monahans, Alice, Victoria, 
Corpus Christi. 
LOUISIANA—Lake Charles, New Iberia, 
Harvey, Shreveport. 
ARKANSAS—Magnolia 
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that schedules are maintained. He is a 
member of the Executive Committee 
of the Army and Navy Munitions 
Board, the Material Requirements Com- 
mittee and Scheduling Committee of 
the W.P.B., as well as serving on num- 
erous other committees. 

Allen D. MacLean, vice-president 
and chief engineer, is also in Washing- 
ton with the Maritime Commission 
serving as assistant director of pro- 
duction. 

Private W. F. Rockwell, Jr., vice- 
president and comptroller, is in train- 
ing at the Army Ordnance Officers’ 
School, Aberdeen Proving Grounds, Ab- 
erdeen, Maryland. 

Captain A. E. Higgins, vice-presi- 
dent and sales manager, a reserve officer 
of many years standing, was on May 8 
commissioned a major and assigned to 
active duty with the U. S. Air Corps. 





Stubblefield Moves Up 


Buford M. Stubblefield has been ap- 
pointed superintendent of the Brier Hill 
Works of The Youngstown Sheet and 
Tube Company, . 
succeeding A. S. 
Glossbrenner, who 
is now general su- 
perintendent of the 
Youngstown dis- 
trict plants. 

Stubblefield was 
born in McLean, 
Illinois, September 
13, 1892. 

He graduated 
from the University 
of Illinois in 1915, and in the summer 
of the same year moved to Youngstown 
to take a position with The American 
Tar Products Company. 


In 1916 he entered the employ of The 
Youngstown Sheet and Tube Company 
at the Campbell Works Coke Plant; 
in 1920 he became assistant superinten- 
dent of the Coke Plant, and in 1923 
was made superintendent. In March, 
1929, he was made superintendent of 
the Coke Plant and Blast Furnaces at 
Campbell Works. 





B. M. STUBBLEFIELD 
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Advertising Department 


In New Location 

Worthington Pump and Machinery 
Corporation, Harrison, New Jersey, 
announces that its advertising depart- 
ment is now located at 744 Broad 
Street, Newark 2, New Jersey. Contact 
by telephone can be made by calling 
Mitchell 2-0125. 

Adin L. Davis, recently appointed 
advertising manager, heads the depart- 
ment and will direct all advertising, 
sales promotion, and publicity activities 
for the corporation. 


W. F. Sewart Promoted 
Dean Rollans, vice-president in 
charge of sales, Wickwire Spencer Steel 
Company and its subsidiary, the Amer- 
ican Wire Fabrics Corporation, has an- 
nounced the appointment of W. F. 
(Bill) Sewart as assistant sales manager 
of the Hardware Products Division. 
Sewart has been with the company 
since 1923 and until 1932 was a sales 
correspondent in its export department. 
Since this time he has been active in the 
domestic sales of the company’s hard- 
ware, manufactured for distribution 
through the hardware jobbing trade. 
Sewart is especially familiar with the 
trade in the eastern states and in the 
Chicago area. He will make his head- 
quarters in the company’s home offices, 
500 Fifth Avenue, New York 18, New 
York. 
Percy Jenkins continues as sales man- 
ager of the Hardware Products Divi- 
sion. 








Nomads "Wing Ding" 
A Great Success 


More than two hundred Nomads and 
guests gathered at the Riviera Country 
Club near Los Angeles for the Fourth 
Annual “Wing Ding” of the Los An- 
geles Chapter of Nomads on July 23. 
The event opened at noon with a golf 
tournament and continued until nearly 
midnight with an elaborate floor show 
topping off the affair. 

Sixty-six oil company and equipment 
men competed in the golf tournament. 
Prizes for net scores consisted of mer- 
chandise orders at Bullock’s Wilshire 
and the first prize of $25.00 in mer- 
chandise was won by Dave Bradbury 
with a low net of 62. The second prize 
valued at $20.00 went to L. W. Ballard. 
The next three prizes valued at $10.00 
each were won by three men who tied 
with net scores of 66. These were L. 
George Trembley, B. H. Dyson, and 
Tommy Severns. 

Games of skill were then played with 
stage money, each Nomad and guest 
being given a quantity of this stage 
money when he entered. The object was 
to accumulate as much as possible and 
then use it for bidding for prizes during 
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the dinner hour. This auction, together 
with the awarding of the golf prizes 
and drawing for a door prize, was con- 
ducted by a moving picture actress ob- 
tained for the occasion. First prize, auc- 
tioned off last, was a traveling bag and 
was won by Earl (Pop) Atkins. Sec- 
ond prize was a gaming set won by 
Henry Grinnell; third was a lap robe 
won by Mat Reardon; and fourth, an 
old-fashioned muddler, won by Ray 
Morris. The door prize went to L. 
George Trembley who seemed to be 
running in luck. 

Dinner being completed by the end 
of the auction, the master of ceremon- 
ies was introduced and the floor show 


TRENCHES For: 


Long Main Lines 
Gathering Lines or Loops 


Short Scattered Field 
Lines 


es Eee 


began. The hit of the show was a blind- 
fold, mind-reading act. 


Plans and arrangements for the 
“Wing Ding” were made and carried 
out by the Wing Ding Committee con- 
sisting of: Fred Tyler, sergeant-at-arms 
and chairman; Henry Pullman, presi- 
dent of Los Angeles Chapter, ex-officio; 
L. George Trembley, assistant chair- 
man, in charge of golf, assisted by Tom 
Martin; Ernie Fowks, marshal; J. V. 
Robinson, in charge of games assisted 
by Tom Martin, Roger Henquet, Ray 
Humphries, John Shea, and Paul Hil- 
ton; E. R. Smith, prizes and finance, 
assisted by Jack Ballagh, and W. A. 


Sawdon, in charge of floor show. 
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“Hot-Spot” Reconditioning ~~ 


Stripping Pipe for Recon- 
ditioning and Relaying ~~ 


Ordinary Maintenance tg 


Finely balanced, correctly designed, powerful, rugged, fast, easily man- 

a euverable, and highly resistant to wear and abuse, “CLEVELANDS” 
represent the utmost in economy and efficiency—that's why they are . 
“ today delivering highly efficient, low cost performance day in and day 

out on many U. S. Government projects and war emergency pipe line 


ditching jobs. 


THE CLEVELAN 
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Franklin Supply Moves 
To New Quarters 


After a general sales meeting at- 
tended by the field men from the Mt. 


Pleasant, Michigan, and Mt. Vernon, 


Illinois, branch stores, the Franklin Sup- 
ply Company on July 23 held open 
house in its new and larger general of - 
fices at 600 South Michigan Avenue, 
Chicago, Illinois. 

Entering business in Mt. Pleasant, 
Michigan, in 1933 the Franklin Supply 
Company under the direction of Pres- 
ident Jene Harper has made rapid pro- 


gress and is today the oil-field distribu- 
tor for a substantial group of oil-field 
equipment manufacturers. 

Approximately 150 oilmen and 
equipment salesmen dropped in to see 
the new layout and to renew acquain- 
tances. 

The various desks, tables, and filing 
cabinets were covered with congratula- 
tory floral offerings. In its ten years’ 
service to the industry the Franklin 
Supply Company has not only acquired 
an important group of lines but in addi- 
tion has acquired an imposing group of 
friends. 


BEAR DOWN ON 'EM 
They like it / 





Yes, sir! AMERICAN HEAVY DUTY ROLLER BEARINGS are made to take alll 
you can give them—and more! Put them to the most abusive, gruelling serv- 
ice you can think of ...in the heaviest, most powerful equipment built. . . 
and they'll carry the load smoothly and easily, with minimum maintenance for 
maximum periods, often outlasting the equipment itself. No wonder 
AMERICAN HEAVY DUTY ROLLER BEARINGS are specified by most major 
manufacturers and designers of oil country equipment. 


Write today for complete engineering data 


AMERICAN ROLLER BEARING COMPANY 
PITTSBURGH, PENNSYLVANIA 


Pacific Coast Office: 1718 South Flower St., Los Angeles, Calif. 


AMERICAN 
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THE 


Foster Sales Head 
Equitable 


Pittsburgh 


Announce- 
ment has been 
made by Major 
A. E. Higgins, 
vice-president 
of the Pitts- 
burgh Equita- 
ble Meter Com- 
pany, who is 
now in active 
service in the 








Army Air 
Corps, of the ~ me 
appointment of D. D. FOSTER 


Donald D. Fos- 
ter as assistant sales manager. 

Foster formerly was district man- 
ager for the Pittsburgh territory. In his 
new capacity he will be acting head of 
the sales divisions for both the parent 
concern and subsidiary, the Merco 
Nordstrom Valve Company. He is a 
native of Pittsburgh and a graduate of 
Carnegie Institute of Technology. 





D. W. Wilson Joins 
Arthur G. McKee & Co. 


Arthur G. McKee and Company, 
Cleveland, Ohio, designing and con- 
struction engineers in the petroleum 
refining and iron and steel industries, 
announce the appointment of Dustin 
W. Wilson as technical director of their 
petroleum refining division. 

During the last few years, Wilson has 
served as technical consultant of the 
Refining Division of the Petroleum Ad- 
ministration for War, in which capacity 
he had an important part in helping 
PAW develop a war program for the 
petroleum refining industry. 

Wilson is widely recognized as a re- 
fining technologist and has been an ac- 
tive chemical engineer for 26 years. 
He was educated at the University of 
Maine and at the Massachusetts Insti- 
tute of Technology where he received 
a B.S. degree in chemistry in 1917. 

For ten years prior to joining PAW, 
Wilson was associated with M. W. Kel- 
logg Company as a chemical engineer 
and a sales, engineering, and designing 
executive. He was also a director of the 
company. 

Other positions held by Wilson in- 
clude those as chemist for the U. 5. 
Bureau of Mines and the Chemical Wat- 
fare Service in World War I, chemist 
for National Carbon Company, assis- 
tant professor of chemical engineering 
at M. I. T., chemical engineer for Iro- 
quois Gas Corporation, and vice-presi- 
dent of Dry Quenching Equipment 
Corporation of New York. 
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Ensign Heads Eastern 
Division Lee C. Moore 


Lee C. Moore & Company, Inc. have 
announced the appointment of Lloyd 
G. Ensign as general manager of the 
company’s Eastern 
Division, to take ef- 
fect immediately. 
Ensign will make § 
his headquarters at 
the administrative | 
offices in Pitts- ~ 
burgh. 

Prior to this ap- 
pointment Ensign 
has been with the 
company for the 
last five years as ex- 
port manager and New York represen- 
tative at 30 Rockefeller Plaza, New 
York. The New York office will be 
maintained and the activities will con- 
tinue under Ensign’s direction in addi- 
tion to his new duties. 


LLOYD G. ENSIGN 





Huizinga Joins National 
Supply Company 


A. T. Huizinga has resigned as assis- 
tant treasurer of Montgomery Ward 
and Company to become treasurer of 
The National Supply Company at Pitts- 
burgh, Pennsylvania. Subsequent to his 
association with a group of Chicago 
banks from 1920 to 1928, Huizinga 
was connected with the Harris Trust 
ind Savings Bank of Chicago from 1928 
to 1932. During this time he was active 
in the American Bankers’ Association, 
the Financial Advertisers’ Association, 
and a director in the American Institute 
of Banking. 

Huizinga joined Montgomery Ward 
and Company in 1932 and was elected 
assistant treasurer in 1934, which posi- 
tion he has held until the present time. 
He has been active in civic affairs in 
Chicago, being a divisional chairman 
of the Community Fund for many 
years, a member of the Board of Man- 
agers of the YMCA of Chicago, and an 
officer of several other philanthropic 
organizations. 


M. R. Rosse Made 
Export Sales Manager 


The Wickwire Spencer Steel Com- 
pany has announced the appointment 
of Matthew R. Rosse as sales manager, 
Export Division, succeeding W. H. 
Lynn. 





Rosse is a native of Glasgow, Scot- 
land, but was educated in the United 
States. He has had more than 25 years’ 
continuous experience in the exporta- 
tion of steel products and industrial 
equipment. 

Rosse has traveled extensively abroad, 
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especially in Europe and the Latin Am- 
erican countries. 

Prior to joining Wickwire Spencer, 
he was for the last eight years assistant 
export manager of the American Chain 
and Cable Company. 

Rosse will have his headquarters in 
the company’s general offices at 500 
Fifth Avenue, New York 18, New 
York. 





Dow Division Wins 
Army-Navy "E" 

Ceremonies incident to the presenta- 
tion of an Army-Navy “E” award to 
employees and management of the 
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HILL-HUBBELL Steel 
Pipe Protection is 
applied at these 
leading mills. 





Jones & Laughlin 
Steel Corporation 


National Tube Co. 


Spang Chalfant, Inc. 


Cellini, Robbia and Donatello were the recog- 


Pittsburg, California, plant of the Great 
Western Division The Dow Chemical 
Company were held on July 28. 

The signal award, “for high achieve- 
ment in the production of war mater- 
ials,” is the sixth such honor to go to 
various operations in the domestic pro- 
duction set-up of the Dow company. 

The Great Western Division, with 
its main plant at Pittsburg, California, 
has headquarters at San Francisco and 
operations along the Pacific Coast rang- 
ing from Los Angeles to Seattle. Nor- 
mal peacetime products are industrial 
chemicals, organic solvents, compressed 
gases, and flotation reagents. 


CRAFTSMANSHIP 
AT ITS BEST 


nized artist craftsmen of their day. Their fine 
jewelry and armor design are still tops in the 


skilled arts. 


But the SKILLED CRAFTSMANSHIP in HILL- 
HUBBELL Pipe Protection does a more prac- 
tical job. It conserves the long, useful life of 
Steel Pipe in the gas, oil and water industries 


where planned transportation is so important. 


GENERAL PAINT CORPORATION 
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* EXPORT OFFICE: SAN FRANCISCO, CALIFORNIA, U.S. A.* 
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Army-Navy "E" to Gustin-Bacon 


James A. Forrestal, Under Secretary of the Navy, recently 
sent a notification to the “men and women” of the Gustin- 
Bacon Manufacturing Company with general offices and plants 


in Kansas City that the Army-Navy “E” Award had been 
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Left to right—Rear Admiral Charlton, J. F. Stephens, J. O. Brelsford, 
and A. L. Gustin, Sr. 


conferred upon them for “outstanding production of war 
materials.” This company has division offices in New York, 
Philadelphia, Chicago, Tulsa, Houston, and San Francisco. 

The award was presented by Rear Admiral Alex M. Charl- 
ton and Lt. Colonel Arthur R. MacLean. 

In acknowledging the award, A. L. Gustin, president, re- 
plied with: “not only will it serve as a constant reminder of the 
part which our employees have played in winning the battle 
of production, but it will also serve as a challenge to maintain 
and improve that record in the future.” 


Among the guests were Captain “Dixie” Kieffer, Command- 
ing Officer of the Naval Air Station at Olathe, Kansas; Cap- 
tain W. R. Dowd, Supervisor of Shipbuilding, Chicago area, 
and Lt. Col. L. G. Schlegel, Army Air Corps. 





Perkins Holds Note and Also Hand 





E. V. Perkins, Chicago advertising representative of The 
Petroleum Engineer, showed the convention of the National 
Industrial Advertisers Association that he can warble a mean 
note—especially when in the hands of Singer Lucy Monroe. 
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McGowan 
PISTON PACKED VALVE PLATE PUMPS 


service conditions. 


= Since 1852 # gh 
VA COO PANY 
PUMPS 


for the 


Petroleum Industry 
DUPLEX and SIMPLEX 


The McGowan Pump Division of the Ley- 
man Manufacturing Corporation guaran- 
tees accurate workmanship and durable 
An experienced Engineering De- 
partment is available for information on 
requirements. 
efficient and ruggedly constructed — Mc- 
Gowan Pumps have the ability to stand 
up year in and year out under severe 
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McGowan 
POWER PUMPS 







McGowan 
PISTON PACKED 
VALVE PLATE PUMPS 


58 Central Avenue 
Cincinnati, Ohio 


Highly 


McGowan Pumps .- Division of the LEYMAN MANUFACTURING CORP. 
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"Dutch" Zwerneman Joins PAW 


Announcement has been made by J. C. Axelson, president 
of the Axelson Manufacturing Company, that Alvin “Dutch” 
Zwerneman, vice-president and associated with the Axelson 
organization for the last 20 years, is severing his company asso- 





J. C. Axelson (right) wishes ‘‘Dutch"’ Zwerneman success in his new work. 


ciation for a Washington, D. C. connection. He left Califor- 
nia July 15 for Washington to become associated with the 
PAW under the leadership of Frank A. Watts, Director of 
Materiel. 

Zwerneman’s title will be that of special assistant to the 
director of materiel and he will represent the petroleum equip- 
ment manufacturers and suppliers. It is understood that his 


work will have to do with the coérdinating of raw material 
sources for manufacturers of petroleum industry equipment. 

Zwerneman’s appointment is the result of a special meeting 
of the Petroleum Equipment Suppliers’ Association held in 
Dallas, Texas, April 23, 1943. At that time a resolution was 
adopted to recommend to PAW that a special section be 
created in the office of the Director of Materiel to deal with 
the needs and problems of petroleum equipment manufactur- 
crs and suppliers. The resolution further stipulated that such 
section be staffed in part by outstanding men from the indus- 
tries affected. 

Zwerneman’s place is being taken by Ken S. Ramey, who 
will act as temporary California sales manager. Ramey is an- 
other Axelson veteran. He has been with the Axelson organiza- 
tion for more than 20 years. 





Maloney Tank Enlarges Plant 


Maloney Tank Manufacturing Company, Tulsa, Oklahoma, 
has doubled the size of its plant in order to manufacture both 
bolted and welded tanks, separators and pressure vessels, ac- 
cording to O. W. Maloney, president. The firm has for 30 
years made bolted steel tanks, which it originated and patented. 
Increased production has caused rapid growth in the last year 
or so. A welding plant was recently added to the company and 
new tools, machinery, lathes, and equipment have been in- 
stalled. A power roll that makes up to 13/4-in. plates has also 
been purchased. 





Bibliography of Petroleum Literature 


A bibliography on the literature of the petroleum industry 
is in preparation by the Petroleum Engineering Department of 
A. and M. College of Texas. It will comprise some 20,000 
items. These will be arranged chronologically by subject and 
classified according to the Dewey Decimal System. 





HOUSTON 


910 NAGLE STREET 
P. O. BOX 2095 
PHONE C-7385 


@ YOUNGSTOWN SHEET & 
TUBE CO. 


ALLACE-ROSE-HOSKINS C0. 





distributors for: 


@ PAGE BELTING CO. 
Leather Belting 


Pipe ® STOCKHAM PIPE FITTINGS CO. 


BEAUMONT 


1365 CROCKETT ST. 
P. O. BOX 2071 
PHONE 5001 


©@ J.H. WILLIAMS & CO. 
Wrenches, Tongs, Pipe Vises 
@ MORSE TWIST DRILL & MACHINE 








@ WM. POWELL CO. 
Powell Valves 
@ TAYLOR FORGE & PIPE 
WORKS 
F. S. Flanges-—Seamless 
Welding Fittings 


Gaskets and Packing 

@ CLAYTON MARK & CO. 
F. S. “Petro,” “Hydro,” 
“Mark” Unions 

@ JOHNS-MANVILLE CORP. 
Packing 

@ NEW YORK RUBBER CORP. 
Mechanical Rubber Goods 





® STEWART R. BROWNE & CO. 


C. I. and M. I. Fittings 
@ BETHLEHEM STEEL CO. 
Galvanized Sheets, Nails 
and Wire Rope 
@ REPUBLIC STEEL CORP. 
Rar Iron, Angles, Shapes 
@ HENRY G. THOMPSON & 
SONS CO. 
Milford Hand, Power, 
Band Saw Blades 


@ VULCAN RIVET & BOLT CO. 


Bolts and Nuts 


@ GREENE, TWEED & CO. 
Palmetto Packing 


co. 
Reamers, Drills, Taps, Cutters 
@ RIDGE TOOL CO. 
Wrenches, Pipe Cutters, Vises 
®@ CRESCENT TOOL CO. 
Wrenches, Pliers, Screw 
Drivers, Punches, Chisels 
@ CLOVER MANUFACTURING CO. 
Abrasive Materials 
@ TOLEDO PIPE THREADING 
MACHINE Co. 
Pipe Dies, and Threading 
Machines 
@ THE DUFF-NORTON MFG. CO. 
Jacks 


complete line of industrial equipment 
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STYRENE PRODUCTION 
aids to the uses 








New synthetic rubber plant set in operation 
by The Firestone Tire and Rubber Company 
on Sunday, April 25. Butadiene, a by-product 
of gasoline refining, and stvrene, a coal-tar 
product, are emulsified and combined to make 
Buna rubber. Capacity equivalent to, that of 
100,000 acres producing natural rubber. 


_ most advanced technical 
processes in which desiccants and adsorbents are 
required, give new emphasis to the useful properties 
of FLORITE. Production of synthetic rubber by the 
styrene-butadiene process is an interesting and timely 
example. FLORITE has found immediate adoption 
and proved highly satisfactory in the great chemical 
plants where by “modern magic” styrene is produced. 


In the drying of propane, butane, air, nitrogen, carbon 
dioxide, refrigeration compounds, and other fluids, 
FLORITE is used with marked success. Long-term 
effectiveness results in economy of cost. Write for data. 


*Trade Mark Registered. 


FLORIDIN COMPANY, INC. 





ADSORBENTS 





182 Liberty Street Warren, Pa. 


174 








5 


TRADE LITERATURE: 


What to Write for 








PPLE EP, 


BULLETINS ON air cleaners and filters have been prepared by 
American Air Filter Company, Inc., 384 Central Avenue, 
Louisville, Kentucky, and will be sent upon request. Bulletin 
130D describes the Cycoil gas cleaner and its operation. Bul- 
letin 120D contains information about the PL-H filter and 
Type Och filter. 

<> 

ARMSTRONG BrotHers Toot Company has completed a 
booklet on its ratchet pipe reamer and pipe vise saddle, which 
is available upon request. Catalog C-639a will be sent from 
the main office, 331 North Francisco Avenue, Chicago, or 
from the eastern headquarters, 199 LaFayette Street, New 
York. 

nd 

FRANCE RINGS FOR METAL PACKING are described fully in 
Catalog M-3 to aid in analyzing packing requirements. The 
rings are for installation in engines, pumps, and compressors. 
Write The France Packing Company, Tacony, Philadelphia 
35, Pennsylvania, for a copy. 


<> 


A CHART ON “How to Know Vatves” has been released 
by the Reading-Pratt and Cady Division of American Chain 
and Cable Company, Inc., to aid new, and perhaps some more 
experienced, maintenance workers in industry. The chart 
breaks down valves into four basic types; shows simple line 
illustrations; explains the service they perform and how they 
operate, and where valves are used. Copies of the cardboard 
chart will be sent upon request to the company at Bridgeport, 
Connecticut, attention, Department S.P. 

<— 


AN EXHAUSTIVE sTUDY of industrial valves is contained in 
a 324-page catalog recently published after five years in the 
making by Darling Valve and Manufacturing Company, Wil- 
liamsport, Pennsylvania. The work contains more than 600 
photographs, sectional views, designs, detailed drawings, and 
other illustrations, with technical contributions by engineers. 
lor use in plant design, construction, and maintenance, the 
book will be sent upon request. 

<= 


SAFETY ENGINEERS will be interested in the new McDonald 
Manual, a discussion of safety equipment and its specific uses. 
Published by B. F. McDonald Company, 1250-M South Hope 
Street, Los Angeles 15, California, the volume is available 
without charge. It is divided into eight sections: Head Pro- 
tection, Eye Protection, Respiratory Protection, First Aid, 
Safety Clothing, Gas Masks, Safety Instruments, and Miscel- 
laneous Safety Appliances. 

<= 

AN ATTRACTIVE BOOKLET, beautifully illustrated, has been 
released by the Buckeye Traction Ditcher Company, Findlay, 
Ohio, and will be sent to those requesting a copy. The 24-page 
bulletin shows in photographs the wide uses and features of 
““Mevac”” vacuum power control. Buckeye Clipper shovels, 
cranes, trench hoes, draglines, and pile drivers on war and pre- 
war jobs are pictured. 

<> 

INFORMATION ON the nine types of Hy-Load Bearings is 
contained in Bulletin 541A, published by Hyatt Roller Bear- 
ings, General Motors Corporation, Harrison, New Jersey. A 
copy will be sent to any one who has a radial bearing problem 
and is interested in a special type of bearing to do a specific job. 
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American Well and Prospecting Company Awarded "E" 








For outstanding production the Army-Navy “E’’ pennant was presented to the American Well and 

Prospecting Company, which manufactures armour-piercing bombs. At the presentation at Corsicana, 

Texas, were: Colonel Merle H. Davis, chief, St. Louis Ordnance District; Colonel R. W. Coward; R. D. 

Campbell; J. E. Rittersbacher, president of the company; Lieutenant Commander Roy J. Miller; F. A. 

Westphal and Rear Admiral P. W. Foote, inspectors of naval material. In the insert is Edgar Ritters- 
bacher, vice-president and treasurer of the American Well and Prospecting Company. 





A. S. Glossbrenner 
Promoted by Youngstown 


J. L. Mauthe, vice-president in charge 
of operations of The Youngstown Sheet 
and Tube Company, announces the ap- 
pointment of Albert 
S. Glossbrenner as 
general superinten- 
dent of the Youngs- 
town district. He 
succeeds Mauthe, 
who was appointed 
vice-president as of 
July 1. 

Glossbrenner was 
superintendent of 
the sheet and tube 
company’s Brier 
Hill plant. After 
attending the University of Wisconsin 
he became interested in the steel indus- 
try. About 13 years ago he entered the 
employ of the old Illinois Steel Com- 
pany, one of the predecessors of Car- 
negie-IIlinois Steel Corporation, at the 
Gary, Indiana, tinplate plant. He then 
transferred to the same company’s 
South Works at Chicago as assistant 
foreman. He went to Youngstown eight 
years ago as assistant superintendent of 
the hot strip mill, becoming superinten- 
dent about three years later. He was 
appointed as superintendent of the Brier 
Hill plant in September, 1942. 


BASOLIT 


Protection 





A. S. GLOSSBRENNER 


Against 
Acid 


This 30 ft. diameter x 25 ft. high steel tank, one of a number recently installed in one of the largest refineries in the country, for storage of 50 per cent 


hot sulphuric acid, is protected with a double lining of BASOLIT and Acid-Proof Brick. 


BASOLIT sulphur base jointing compound has been used successfully for over fifteen years in construction of acid tanks, floors and sewers in oil 


refineries, chemical plants, steel mills and other industries where acid problems exist. 


Our Engineering Department will be pleased to furnish drawings and estimates without cost or any obligation on your part. 


NUKEM PRODUCTS CORP. 


NEW YORK PITTSBURGH 


Pacific Coast Representatives: KRAFTILE COMPANY 
Los Angeles, Niles, San Francisco, Seattle, Washington 


STEUBENVILLE, OHIO DETROIT 


Austin, Texas 
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CHICAGO KITCHENER, ONTARIO 


Southwest Representatives: ELGIN-BUTLER BRICK CO. 


Dallas, Texas Houston, Texas 
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CUTTING EFFICIENCY 
from 
SEISMOGRAPH BITS 


Hard-Facing Recommendations 
For. Obtaining More Footage— 
Faster Cutting—Less Down-Time 
For Bit Resharpening 





1 Always include at least one Bo- 
rium insert at the lower, outside 
corner of each cutting wing to pre- 
vent “diamond pointing.” (Sketch) 


2.On bits larger than 6 inches 
O.D a second Borium insert on the 
lower cutting edge improves drill- 
ing efficiency. (Sketch) 


3. Cover leading faces of all bit wings with Tube 
Borium, using screen size of at least 10-20 mesh 
rather than finer meshes such as 30-40. Tests 
conclusively prove the larger Borium particles 
greatly increase drilling speeds. 


4. Don’t skimp on quantity. Tests show that bit 
life and efficiency is in direct proportion to the 
amount of Tube Borium applied (up to Ye” in 
thickness). 


More Seismograph Bits Are Hard-Faced 
With Tube Borium Than Any Other Alloy 


STOODY COMPANY 


1142 West Slauson Ave., Whittier, Calif, | 


, STOODY HARD-FACING ALLOYS 


Stop wear... Eliminate Repacr 
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Welding Library 
Established at Ohio state 


A new library on welding, believed 
the most extensive in existence and one 
which will be of inestimable value in 
welding development, has been estab- 
lished at the Ohio State University, ac- 
cording to E. N. Manchester, univer- 
sity librarian. 

Known as the “A. F. Davis Welding 
Library,” it is the gift of A. F. Davis, 
vice-president and secretary, The Lin- 
coln Electric Company, Cleveland, 
Ohio. Davis received the degree of M.E. 
in electrical engineering from the uni- 
versity in 1914 and his reason for plac- 
ing the library there was the fact that 
Ohio State has the only four-year course 
in welding engineering. 

“The donor’s expressed wish that the 
library contain every book, manuscript, 
article or document which could be 
considered of value from the standpoint 
of adding useful reference information 
on welding, is being followed in ex- 
panding this new facility,” said Man- 
chester. ‘““We are constantly exploring 
possibilities of books to be added in 
both this country and abroad and are 
inviting engineers doing original re- 
search in welding to send their original 
papers to the library for filing and for 
use by the industry in the future.” 

Though in its early stage of develop- 
ment, the library already contains more 
than 700 books. Included are those on 
metallurgy, designing for welded con- 
struction, welding techniques and pro- 
cedures, properties of weld metals, 
standard welding handbooks, bound 
volumes of welding magazines, the 
award studies of The James F. Lincoln 
Arc Welding Foundation, patents re- 
lating to welding, and countless other 
subjects. 

Davis, who made the library possible, 
has spent 29 years in the welding in- 
dustry. During this time he has seen 
welding processes develop from little 
more than laboratory experiments into 
a large industry. 


J. S. Carroll Retires 


The retirement of J. S. Carroll, vice- 
president, has been announced by Lewis 
H. Brown, president of Johns-Manville. 
Carroll has been associated with Johns- 
Manville for 32 years, first as sales rep- 
resentative in the Philadelphia district, 
later as architect’s representative in the 
New York headquarters. In 1915 he 
was appointed sales manager of Metro- 
politan New York. Because of his suc- 
cess in serving the oil companies in the 
Metropolitan area, he was given the re- 
sponsibility by T. F. Manville of form- 
ing a department to service the oil in- 
dustry throughout the United States. 
In 1923 he was elected vice-president of 
the company. 





THE 








FOR THE DEFENSE OF DEMOCRACY 
THE BEST 1S NONE 100 GOOD 





FRANCE PACKING 





imitated but never duplicated, the France 
ring is manufactured in three sections. The 
contacting faces form the lines of an equi- 
lateral triangle. As the ring is expanded or 
contracted, the sections must move in or 
out radially equal distances from the cen- 
ter of the rod to which the ring is fitted. 
This fundamental mechanical principle ac- 
counts for the efficiency, trouble-free per- 
formance and extra-long life of France 
Metal Packing. 
After years of service, when the rings have 
become worn to such an extent that the 
sections nearly butt together, further years 
of additional service can be obtained by 
cutting off the narrow points of the three 
sections where they form a part of the 
inner circumference of the ring. The spring 
then requires adjustment so that the sec- 
tions are held to the rod with a slight 
tension. 
For installation in engines, pumps and 
compressors—under all conditions of serv- 
ice, France Full-floating Metal Packing 
means true economy in the 
long run. 
Permit France Engineers 
to analyze your packing 
’ requirements. 
Sold on 


opproval 


Write for Catalog M-3 


ae 
THE FRANCE PACKING COMPANY 


Tacony, Philadelphia 35, 


Mid-Continent Representative: 


MR. J. M. FULLER, 3725 West 7th Street 
FORT WORTH, TEXAS 





Satisfaction 
Guaranteed 





Original 


FRANCE 


METAL PACKING 
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INCREASE CAPACITY 


of Boilers and Tubes—Keep All 
Heat Transfer Surfaces Clean 


SAND-BANUM 


Automatically 
Removes and 
Prevents 


Scale and 










“the Corrosion 
Entirely 

Different Boiler 

and Engine Treatment 


Sond-Banum affords you a very definite 
and economical means of increasing the 
productive output of your fuel. It reduces 
fuel consumption, increases combustion 
efficiency and extends equipment life. 


The automatic operation of guaranteed 
Sand-Banum lessens time out for shut- 
downs and promotes maintained capacity 
operations. Write today for details. 


AMERICAN SAND-BANUM 
COMPANY, Inc. 


9 Rockefeller Plaza New York City 











Salt Water Company to 
Expand Facilities 


At a meeting of the board of direc- 
tors of the East Texas Salt Water Dis- 
posal Company recently, it was decided 
to call in the outstanding stock sub- 
scriptions amounting to approximately 
$500,000 to provide funds for increas- 
ing salt water disposal facilities in the 
East Texas field. The installation of 
new facilities to return additional salt 
water to the Woodbine sand was ap- 
proved by the Petroleum Administra- 
tion for War in Washington insofar as 
obtaining necessary materials for the 
work was concerned. The Railroad 
Commission of Texas likewise expressed 
its approval of the program to date and 
endorsed the expansion program. The 
subject was briefly discussed at the 
statewide hearing of the Railroad Com- 
mission in Austin on July 16, 1943, 
at which time the reservoir pressure in 
the East Texas field for the last six 
months was reviewed. 

On January 1, 1943, the average res- 
ervoir pressure in the East Texas field 
was 1015.71 lb. per sq. in. and on 
July 1, 1943, the average pressure was 
1016.98 Ib. per sq. in. During the six- 
month interval the pressure showed an 
increase of 1.27 lb. per sq. in.; during 
this period of time, the field produced 


THE PETROLEUM ENGINEER, August, 













60,550,512 bbl. of oil (daily average 
334,533 bbl.) and 56,924,494 bbl. of 
water (daily average 314,500 bbl). 
During the same period 26,955,613 bbl. 
of water were returned to the Wood- 
bine sand (daily average 148,926 bbl.). 

The additional funds called in by the 
Salt Water Company will be used for 
drilling six new injection wells and in- 
stalling gathering lines and treating 
facilities in parts of the field not here- 
tofore served by disposal facilities. Two 
of the new projects have already been 
started. 





Look for the AN Of Arm-and-Hammer 


ARMSTRUNG BROS. 





a 


RATCHET PIPE REAMER 
and PIPE VISE SADDLE 


Use an ARMSTRONG BROS. Ratchet Pipe 
Reamer to assure full capacity, trouble-free 
pipe work. Its spiral fluted reamer quickly 
eliminates all inside burrs for it is milled, 
ground and hardened. Its drop-forged reversi- 
ble ratchet operates in the closest quarters— 
only a 12!/-degree handle swing required. 
Will give lifetime service. 

The ARMSTRONG BROS. Pipe Vise Saddle 
brings the vise to the point of work. Attaches 
instantly to any pillar or post and provides a 
secure base (and pipe or conduit bender) for 
either hinged, chain or open side pipe vises. 


Write now for full description 
catalog C-639a 








ARMSTRONG BROS. TOOL CO. 
The Tool Holder Peop'e 


3 21N. FRANCISCO AVE CHICAGO, U.S.A 
Eastern Warehouse & Sales: 199 Lafayette St, New York 





Pump Test Code Revised 

Hydraulic Institute, 90 West Street, 
New York 6, New York, the national 
trade association of pump manufac- 
turers, announces complete revision of 
the Test Code Section of its Standards. 

This Test Code Section, first pub- 
lished in 1936, contains specific recom- 
mendations for the testing of centri- 
fugal and rotary pumps, both for ac- 
ceptance tests in the field, and in the 
plant of the pump manufacturer. 

The Code contains the limiting con- 
ditions for all methods of quantitative 
determination of capacity, head, and 
power input, whereby the accuracy for 
an acceptance test can be obtained. 


1943 









Spang Chalfant Appoints 
New Sales Manager 


Spang Chalfant, Inc., division of Na- 
tional Supply Company announces the 
appointment of R. 
M. Burk as manager 
of sales for seamless 
products. 

Upon his gradua- 
tion from Cornell 
University in 1922, 
Burk entered the oil 


business in the em- , 
ploy of Waite Phil- 
lips Company, % 


Tulsa, Oklahoma. 
In 1926 he joined 
The National Supply Company as di- 
vision tubular manager, Los Angeles, 
California, and later in succession be- 
came manager of sales, Spang Chalfant, 
Los Angeles, and manager of sales, 
Spang Chalfant, St. Louis. In 1940 he 
returned to Los Angeles as assistant to 
the vice-president of The National Sup- 
ply Company, which position he leaves 
for his new assignment. 





R. M. BURK 


Burk will assume his new duties Sep- 
tember 1, 1943, with headquarters in 
the general office of Spang Chalfant, 
Grant Building, Pittsburgh, Pennsyl- 
vania. 


For QUICK, ACCURATE TESTS 
Use CURTIN CENTRIFUGES 


able with 
100 c.c. ma- 
chines. 





Simple in design... Ruggedly 
built... Require no special care 
...- Great Ratio and throw of 
crank produce required speed 
with no strain. Curtin Centri- 
fuges meet all A.S.7.M. Standard 
Method D-96-40 and A.P.I. Code 
No. 25 requirements. Fully de- 
scriptive literature upon request. 


W-H- N<CO. 


HOUSTON [3% TEXAS 
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Better To be Safe 


Than Wrong 


Anything less than the best in well 


surveys is poor economy. The as- 


surance of speed, accuracy and 


more profitable operation warrants 


the use of Sperry-Sun Surveying 


Devices and Technical Services. 


SURWEL 
Clinograph 
SYFO Clinograph © 
E-C Inclinometer 
H-K Inclinometer 


H-K Single Shot 


M-M-O Bottom Hole 
Orientation 


K-K Whipstock 
Polar Core Orientation 


SPERRY-SUN WELL SURVEYING CO. 


PHILADELPHIA, PA. 
HOUSTON, TEXAS 


VALVE SEAT 


INSERTS 
Can be taken 
for granted 


on ALL 
WISCONSIN HEA 







Ain-Cocled ENGINES 


LONG BEACH, CALIF. 





To provide the most satisfactory heavy-duty service 
and to reduce replacement costs to a minimum, ALL 
Wisconsin Engines are made with renewable valve seat 
inserts, made of costly chrome-nickel molybdenum al- 
loy. You have less valve grinding to do, fewer tappet 
adjustments to make...and a simple replacement job. 


Just one of many “better-than-average” details of Wis- 
consin Engine construction that help to maintain trouble- 


free service schedules for Wis- 
consin-powered equipment. 


ISCONSIN MOTOR 


Corporation 
MILWAUKEE, WISCONSIN, U.S.A 
World's Largest Builders of Heavy-Duty Air-Cooled Engines 


510 ATLAS BLOG., TULSA, OKLA, 
Me M BLOG. HOUSTON, TEXAS 
GIL FIELO DISTRIBUTOR FOR 
WISCONSIN ENGINES AND 





ALL TYPES OF UTILITY UNITS 











Book Reviews | 
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Fightin’ Oil by Harold L. Ickes. Published by Alfred A, 
Knopf, 501 Madison Avenue, New York. Pages, 174. Price, 
$1.75. 

Asserting that he is not even a minor prophet, Harold L, 
Ickes proceeds to disprove in general and in detail his own 
statement in Fightin’ Oil, the story of the oil situation in the 
present war by the Petroleum Administrator. No one is in a 
better position to reveal the history of preparation and opera- 
tion of the American petroleum industry for World War Il 
than the man who was named Petroleum Coordinator in 
May, 1941, by President Roosevelt. Ickes has data at hand 
that are essential in presenting an accurate panorama of the 
production, refining, and transportation of American oil as 
it moved into the vital position it occupies in the global war. 

Despite the recurrent theme of “I told them so,” the Pe- 
troleum Administrator has a gripping subject and he gives 
the reader frequent glimpses of the overwhelming drama of 
Fightin’ Oil. From the time when 100-octane confounds the 
villain and saves the old homestead for Britannia to the pro- 
phecy he permits himself of the future of oil in the air, Ickes 
tells a lively tale. 

Petroleum Development and Technology, 1943. Published 
by Petroleum Division, American Institute of Mining and 
Metallurgical Engineers, 29 West 39th Street, New York 18, 
New York. Pages, 601. 

Added duties and greater responsibilities nave fallen upon 
members of the Petroleum Division of the A.I.M.E. in the 
effort to bring victory and peace but the Transactions have 
not suffered. This 151st volume of the Institute contains the 
papers and discussions presented at meetings in New York, 
Los Angeles, and Austin in 1942 and also gives petroleum 
statistical reports covering the same year. 





The essential need for disseminating newly gained knowl- 
edge and information when scientific and technical research 
keeps only slightly ahead of practice has been recognized by 
the Petroleum Division and the annual volume of papers is 
the competent answer of a group that today is doing a bigger 
job than ever before. 

Always an eminent text and reference book, Petroleum 
Development and Technology for 1943 has an especially im- 
portant function in keeping the engineers in the industry 
informed of radical changes and innovations. 





Oil Well Supply Drops Mexico Subsidiary 


Oil Well Supply Company announces that its subsidiary in 
Mexico, Cia. Consolidada Oilwell S. A., has sold its properties 
and discontinued operations. Gilbert M. Davies, manager of 
the latter company for several years, will represent Oil Well 
Supply Company in Mexico. 





M. A. King Now With Worthington 


~ Worthington Pump and Machinery Corporation announces 
that Marcello A. King has joined the organization as execu- 
tive engineer of its Moore Steam Turbine Division, Wellsville, 
New York, in charge of design, research, testing, and service. 
Engaged in turbine engineering and manufacture since his 
graduation from the University of Michigan in 1916, he was 
with the Kerr Turbine Company and later with the Elliott 
Company where he held the position of manager of engineer- 
ing. King has been active in trade association work and is 
widely known in the steam power field. 
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Honors Presented Air Reduction Company 


The Maritime ““M” and Victory Flag for high production 
achievement was recently presented to the Air Reduction 
Company in Bethlehem, Pennsylvania, to its seven subsidiary 
companies, to all employees, and to the 159 plants, factories 


Holding the ““M"’ pennant awarded the Air Reduction Company are: Admiral 
Land; Walter J. Strawn, employee; C. S Munson, president, and C. E. 
Adams, chairman, of the company. 


and laboratories of the organization located throughout the 
United States. Admiral Emory §S. Land presented the award 
ina colorful ceremony. It was accepted by C. E. Adams, chair- 
man of the board, and C. S. Munson, president, on behalf of 
the company, and by Walter J. Strawn, oxygen plant worker, 
on behalf of the employees. 





Smile when you call an old workman decrepit—and 
think twice before you call an old Ludlow Valve an 
J. H. Kunkel Elected antique. Recalled to wartime service, both are prov- 
Vice-President N. I. A. A. ing their real worth. It’s a good idea to look over your 
“retired” valves. If they’re Ludlows, they can stage 


Elected to vice-presidency of National Industrial Adver- - os 
Mere ad —_« et a surprising come-back when cleaned up and reout- 
tisers Association, Inc., is John H. Kunkel, director of public fitted 


relations and advertising at The Fluor Corporation, Ltd., Los 





Ludlow Valves have always been designed for 
maximum endurance and replacement parts are usu- 
ally available for old models. And, reasonably, it is 
easier to get priority for replacement parts than for 
a complete valve. Ludlow will gladly cooperate. 


THE LUDLOW VALVE MFG. CO., INC. 


TROY, NEW YORK 
V-16 


Construction Features: Self-releasing 30° angle wedges and free-float- 
ing gates, self-adjusting to seats, afford smooth, trouble-free perform- 
ance, long service. Rings are cleaned throughout stroke action. Gates 
are wedge-locked directly opposite ports and completely unwedged 
before raising. Ample tolerances provide easy action. Simple construc- 
tion permits easy replacement of parts. 


f 
upLow 99 





JOHN H. KUNKEL 


Angeles, California. Kunkel is also a member of the board of 
directors of N. I. A. A. and president of the Los Angeles SINCE 1866 


Chapter, Industrial Advertising Association of Southern Cali- 
fornia. It is his second term as head of the Los Angeles group. 
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Experience at Work! 


In the DC JEN- 
SEN Pumping 
Unit you see at 
work the field 
experience of 
hundreds of 
producers, 
pooled, sifted 
and applied 
by JENSEN 
engineers and 
plant experts 
over a period of 25 years. No other way to pump 
a well offers so many advantages—advantages 
you can't afford to be without. Write for Bulletin 


No. 27. 


BROTHERS MFG. CO. 
Coffeyville. Kansas, U.S. A. 


Export Office: 50 CHURCH STREET, NEW YORK CITY 








ENSIGN Corburetors for Notural Gas, Butane- 
Propone and Gasoline are playing an important 








part in the Victory effort. We are proud of this 
fact and are devoting our modern facilities and 
long experience to the successful completion of 
this assignment. Helping to win the war is our 
chief duty at this time 


ON THE HOME FRONT, 


However, ENSIGN Carburetors for Notural Gas, 
Butane-Propane and Gasoline are still available 
for uses not directly connected with the wor 
effort. It may take us a little longer than usual 
to supply the demand for carburetors, but quick 
delivery of emergency parts is assured. 


Now, as always, ENSIGN is unequaled for effi- 
cient and ical b i 





Prepare, NOW, for post-war 
demands. Our competent engi- 
neering staff is at your service. 





| 
| 


| 




















Reading Plant of American Chain & 
Cable Awarded Maritime "M" 


On July 16, during the ceremonies held at their plant jn 
Reading, Pennsylvania, the employees and management of the 
Reading-Pratt and Cady and Reading Steel Castings Divisions 
of American Chain and Cable Company, Inc., heard their pro- 





duction record praised by Colonel Willard F. Rockwell when 
he presented the ““M” Pennant, Victory Fleet Flag, and Labor 
Merit Badges on behalf of the'United States Maritime Com- 
mission. 

In accepting the award, Lee C. Wilson, general manager of 
the two divisions of the company pledged continued support 
for the work ahead and said the pennant, flag, and badges will 
remind the workers of the importance of their individual jobs 
to the war effort. 

Four representatives of the workers, Mrs. Margaret Brough, 
Mark L. Brown, Henry G. Zember, and Martin A. Powers, 
received Maritime Labor Merit Badges on behalf of their fel- 
low-employees. 

On behalf of the directors and stockholders, William T. 
Morris, president of American Chain and Cable Company, 
Inc., thanked the Maritime Commission for the honor be- 
stowed on the Reading plant. He said the company appre- 
ciates especially the efforts of the families of the workers who 
have helped spur them on to greater production. He paid 
special tribute to the men from the company who are serving 
in the armed forces and the merchant marine and said they 
would be heartened by the news of the ‘““M” Award. 





Western Pennsylvania Engineers Meet 

With the annual golf tournament a war casualty, due to 
the ban on pleasure driving in the East, the Oil and Gas Sec- 
tion of the Engineers’ Society of Western Pennsylvania, on 
July 16, transferred summer activities to the William Penn 
Hotel in Pittsburgh. 

A total of 176 members turned out for a technical meeting 
in the afternoon, followed by a reception and dinner in the 
evening. The afternoon program was in charge of D. D. Fos- 
ter, assistant sales manager of the Pittsburgh Equitable Meter 
Company. B. C. Thiel, consulting engineer for The Cooper- 
Bessemer Corporation, read a paper “Modern Compressor Sta- 
tions,” and James F. Swain, geologist with the firm of Huntley 
and Huntley, covered the subject of “Interpretation of Drill- 
er’s Log.” Through the courtesy of The Barrett Division, 
Allied Chemical and Dye Corporation, the group was then 
shown the motion picture “Oil for War’—the story of the 
“Big Inch’’ line. | 

A “Dutch Treat” reception and dinner followed, under the 
sponsorship of a committee headed by H. H. Pigott of the 
Equitable Gas Company. 
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MEETINGS 








California Natural Gasoline Association, Monthly Meeting—September 
2, Barker Bros. Auditorium, 818 West Seventh Street, Los Angeles, Cali- 
fornia. 


American Chemical Society, Petroleum Division, Fall Meeting, September 
6,7, 8, 9, and 10. Place of meeting not determined. 


National Petroleum Association, Annual Meeting—September 21 and 22, 
Waldorf Astoria Hotel, New York City. 


Interstate Oil Compact Commission—September 24 and 25, Santa Fe, | 


New Mexico. 


American Association of Oilwell! Drilling Contractors, Annual Meeting— 
October 5 and 6, Houston, Texas. 


American Gas Association, Annual Meeting—October 11, 12, and 13, 
Jefferson Hotel, St. Louis, Missouri. 


Mid-Continent Oil and Gas Association, Annual Meeting—October 14 
and 15, Blackstone Hotel, Fort Worth, Texas. 


Independent Petroleum Association of America, Annual Meeting—Octo- 
ber 25, 26, and 27, Fort Worth, Texas. 


American Petroleum Institute, Annual Meeting—November 8, 9, 10, and 
11, Palmer House, Chicago, Illinois. 


Exposition of Chemical Industries—December 6, 7, 8, 9, 10, and 11, 
Madison Square Garden, New York City. 


Petroleum Industry Electrical Association and the Petroleum Electric 
Supply Association—Last week in April, 1944, Dallas, Texas. 





FUTURE PREFABRICATION 
IN OUR SOUTHLAND 


We have built more than 
10,000 homes in 25 years; we 
were in the vanguard in giv- 
ing validity to the prefabrica- 
tion principle; our credo— 
time is what we make—speed 
is what we deliver—quality is what we 
provide. 

Our plant is now in full production, 
serving industry in its war requirements; 
after VICTORY we'll be on the alert to 
serve again civilian needs. 





Buy a home in the peace to follow 
— with the Bonds you buy today. 


WORKING NOW FOR U.S. BuT LATER FOR YOU 


HOUSTON Koch? yous CO. 


25 hears Profabricaling Wouses 


POLK AVENUE HOUSTON. TEXAS 
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How Marine Derrick 
Power Transmission 
Will Speed Pumping 


Several time, labor and expense saving 
 ¢lutch improvements, developed by 
war emergencies, will be adapted for 
post-war products. For the duration, 
some of these improvements are not 
available in civilian products. But 
ideas are not rationed. Your future 
may depend upon re-designing your 
product for post-war markets. Let 
our engineers suggest new peace- 
time clutch applications using 


ROCKFORD Industrial CLUTCHES 
and POWER TAKEOFFS 


BULLETINS ON POWER 
TRANSMISSION CONTROL 


They tell and show how 
our engineers have 
made ROCKFORD 
CLUTCH and POWER TAKE-OFF 
applications that are saving power, 
time and money in a wide variety 
of industries. Give 
capacities, dimen- 
sions and ‘specifica- 
tions. Contain appli- 
cation diagrams. 
Product engineers 
need these bulletins. 


Rockford Drilling 
Machine Division 
Borg-Warner Corpora:ion 
1303 Eighteenth Ave., Rockford, Illinois. 


UST POCKFORD INDUSTRIAL CLUTCHES FOR SUPCRID® PERPORMAROR ANG SoOwomy ” ‘| 
" eT F 3 Machinery mple terials Handliag Ea ’ Service Machinery 
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Over-Center and Spring-Loaded Clutches + Power Take-Ofis 


ihe 





REBUILD 








Remember when you could call up in the morning and 
have a new replacement part delivered in the afternoon? 


Now it’s quicker—cheaper—to hard-surface all wearing 
parts with COLMONOY. Equipment that must take a 
lot of punishment—perhaps for 24 hours a day—will 
operate efficiently,.with less wear, when the proper grade 
of COLMONOY is used as a hard-facing for all parts 
subject to excessive abrasion and corrosion. It will pay 
you to investigate! 


WRITE TODAY FOR CATALOG 


WALL-COLMONOY CORP. 


720 Fisher Bidg., Detroit, Mich. 
Branches in New York City, Blasdell, N. Y., Chicago, 
Tulsa, Los Angeles, and in Canada 


CoLMONOY 








Hard Surfacing Alloys and Overlay Metals 
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DULL IN 
3 DAYS 
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STILL SHARP 
AFTER 30 DAYS 
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The two ditcher teeth pic- 
tured above were used on the same machine 
and operated under identical conditions. 

The unprotected tooth at the top had to be 
sharpened every three days and was too short 
for further service after six sharpenings. 

But the Borium-protected tooth at the bottom 
operated for 40 days and wore only 1/2. It 
was simply resharpened in the forge, retipped 
with Tube Borium, and put back on the ditcher 
for another 40 days’ service. 

Before the tooth was finally worn out, it had 
operated a total of 120 days! 

Tube Borium makes such savings possible be- 
cause the deposits represent the ultimate in 
wear resistance and the ability to cut hard 
earth formations. 


*Stoody Tube Borium is supplied in rods of Ya”, 
Xi", Va’ and %” diameters and is available 
for either oxyacetylene or D.C. electric appli- 
cation. Prices and specifications are yours for 


the asking. 


These tungsten carbide particles do not melt 
when tube is applied but are held in suspen- 
sion in a mild steel matrix forming a deposit 
resembling coarse sandpaper. 

oe 


> 


Send for free booklet on TUBE 
BORIUM, showing sizes and 
styles of rods and recom- 
mended methods of application. 


STOODY COMPAN 


1142 West Slauson Ave., Whittier, Calif. 
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Stop wear... Eliminate Repacr 
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